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Abstract 
Environmental concern has come to forefront as one of the most important aspect 
of geographical studies and research. In the later half of the twentieth century 
environmental pollution has emerged as an important issue before the environmentalist 
for its rectification and to provide healthy environment for living. Initially there was a 
symbiotic relation between man and his environment but gradually and slowly the 
relationship between man and environment becomes more complex and intricate, 
because of their dynamism. The harmonious blending is often being disturbed through 
irrational use of existing resources, consequently threaten the quality of envirormient 
leaving behind the humanity into the jaws of environmental crisis. 
In the arena of scientific and Cultural Revolution, man has become the master of 
globe and control a number of factors in his environment to satisfy his unending desires 
and to glorify his identity through the process of development. However man's mastery 
over his environment is not complete because of dynamic nature of man and 
environmental relationship. As old problems are being solved, new problem are arising 
in many fold and most serious one is environmental pollution in different form like air, 
water, noise and social pollution has taken gigantic form in many urban centers. 
Industries and automobile growth has given rise to the problems of environmental 
pollution by emitting wastes and smoke. Millions of the people in and around the xorban 
agglomeration of the world get exposed to unhealthy environment. World Health 
Organization (WHO) has reported that two third of the world's population i.e. 1.8 billion 
city dwellers breath air containing high level of sulphur dioxide and dust. The 
demographic growth and fast urbanization are bringing profound social and 
environmental change resulting many fold social problem and posing serious threat to 
social fabric of the society. Tremendous increase of vehicular traffic on road coupled 
with inadequate motarable road space, vast cacophony of sound emitted by vehicular 
traffic, generators, and other appliances have completely destroyed the tranquility of the 
environment. The quality of surface and ground water is deteriorated due to cumulative 
effect of industrialization, lirbanization and consumerism. The attairmient of a healthy 
environment is becoming more and more complex. The purpose of quality of 
environment is to create and maintain ecological condition that will promote health and 
thus prevent disease. Healthy environment for better health requires safe drinking water, 
good housing condition, better drainage system, sanitation and proper waste disposal of 
house holds. Lacked access to safe drinking water, and inadequate system of disp6sing 
off their excreta, feaces deposited near home, contaminated drinking water, poorly 
designed sewerage system, over crowding and poorly ventilated house, fish from 
polluted river and agricultural produce, fertilize with human waste are all affecting the 
health of the people. The issues desire a serious attention because the unchecked and 
unresolved environmental pollution will threaten the peaceful coexistence and better 
healthy living in the tranquil environment. 
At the global level the first initiative has been taken to tackle the environmental 
crisesis in the form of UNEP (United National Environmental Prograrmne) and first 
conference was held at Stockholm in 1972, named as Stockholm conference and the list 
is large. Some major events are World Commission on Environment popularly known as 
Bruntland Report (Our Common Future) in 1986, Montreal Protocol 1987, Rio De 
Janeiro conference 1992, UNFCC (United Nation Framework Convention on Climatic 
Change), popularly known as Kyoto Protocol in 1997 and 2005, Seattle Climatic 
Conference in 2007 and at Bali in December 2007 regarding environmental problems. 
Much of the ill health in India in general is due to poor environmental condition, 
the high death rate, infant mortality rate, sickness rate and poor standard of health are in 
fact largely due to defective enviroimiental conditions. Improvement of house hold 
environment is therefore crucial for the prevention of diseases and promotion of health of 
individual and communities. The canvas of enviroimiental issue is too wide to cover but 
concentrating to enviroimiental pollution, which comprises of air pollution, water 
pollution, noise pollution, indoor pollution, solid waste generation and problem of its 
management and also social pollution within its ambit. 
The quality of our environment is determined by our way of life, still the 
general attitude of the people towards pollution remained callous, and hence the issue 
could not be tackled to the extent as it should be. It has been observed that the incidence 
of diseases are more pronounced in the areas where level of pollution is high. The poor 
environmental condition and its manifestation in the form of ill health is quite visible in 
the study area i.e. Lucknow city as they are in other urban centers of India. The issue 
desires a serious attention because the unchecked and unresolved environmental 
pollution will bring the dwellers of Lucknow city at the verge of complete disaster 
Study Area 
Lucknow city is generally, synonymous to culture, known for its Adab and 
Tahzeeb, Lucknow is also associated with its legendary hospitality, and leisurely way of 
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life, fabled edifices slept in history, world renowned cuisine and exquisite sham-e-
Awadh. Lucknow the golden city of the east retains an old world charm that fascinates 
one and all. It is regarded as one of the finest cities of India. Lucknow city formed the 
central part of the province of Oudh and capital of Uttar Pradesh occupies central 
position of the district. It is situated along both side of the river Gomti- a tributary of the 
river Ganga. It lies in between 26°30' to 27° 10' North latitude an 80°30' to 81° 13' East 
longitude. It covers an area of 2544 sq. km and the area of city is 310.104 sq km 
excluding cantonment area. It has 2.207 million populations with the density of 7120.25 
persons per sq. km. It is surrounded by the districts Sitapur in the North, Barabanki in the 
East, Raibareli in the South, Hardoi in the North West and Unnao in the South West (Fig 
l.I). Administratively the whole city has been divided into six zones. Each zone is 
divided into wards and ward is further divided into mohallas. Thus there are 6 zones and 
110 wards in the study area. 
Signifacnce of study 
Lucknow city has been confronted with many environmental problem since last 
one and half decades due to rapid urbanization, commercialization, consumerism 
increasing number of vehicles, unplanned growth of settlement, increasing heaps of 
garbage as well as improper management of solid waste. These activities accentuated the 
problem beyond the sustainable limit poses serious threat to health of the people. Water 
bom diseases caused 23 deaths in Lucknow city in a week in 2005. Noise level crossed 
the prescribed limit in residential areas ranges between 69 dB to 75 dB, in commercial 
areas ranging from 66 dB to 78 dB, and in industrial areas noise level lies in between 69 
dB to 71 dB. Potable drinking water and groundwater is also polluted e.g. 10 samples of 
piped water supply are polluted out of 44,11 under groundwater samples are polluted out 
of 56 collected samples, 13 water samples are polluted by faecal coliform out of 21 water 
samples. RSPM level ranges from 140 to 240 |xg/m ,^ SO2 level ranges between 20 to 40 
|ig/m , NO2 level is ranging in between 33 ^g/m to 66 jig/m and SPM level is ranging 
in between 250 to 600 ng/m that indicate the deteriorating environmental quality in 
Lucknow city and solid waste generation is 675 tones/day out of which only 550 
tones/day are collected by Nagar Nigam, rest remains on the sites creates many health 
risk. Thus Lucknow city is suffering from severe environmental problem and health 
deterioration. Therefore present theme and Lucknow city has been selected for the 
present study. 
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Objectives 
The objectives of the present study are, 
1. To examine physico- cultural, and demographic characteristics of the region. 
2. To analyse urban development growth, changing land use patterns in 
geographical dimension. 
3. To analyse causes, sources and level of environmental pollution -air, water and 
noise. 
4. To assess the solid waste generation, composition and its management. 
5. To examine the nature and causes of social pollution. 
6. To examine the variables of indoor air pollution and its impact on health. 
7. To evaluate and analyse the status of water supply and sanitation condition and 
its impact on health. 
8. To assess the level of indoor noise pollution and its impact on health. 
9. To assess the household solid waste generation and disposal. 
10. To suggest suitable measures to reduce the magnitude of environmental pollution 
and its impact on health. 
Hypotheses 
The following hypotheses have been conceptualized before the evaluation, 
assessment and analysed of environmental pollution and its impact on the inhabitant of 
Lucknow city. 
1. Urbanization often brings environmental degradation. 
2. Increase of vehicular population change ambient air quality. 
3. Population growth causes environmental pollution. 
4. Household waste and industrial effluents into the water bring down the quality of 
water, surface and under ground. 
5. Indoor pollution is directly related with the status of housing condition. 
6. Human health is positively related with the outdoor and indoor environment. 
Data Base and Methodology 
The methodological principles adopted for the Present study is based on primary 
and secondary sources of data obtained from field survey and published and unpublished 
records from concerned agencies and institution such as, Industrial Toxiccoligical 
Research Centre Lucknow, Uttar Pradesh Pollution Control Board Lucknow, Central 
Ground Water Board Lucknow, Central Pollution Control Board Delhi, State Ground 
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Water Board Lucknow, Indian Remote Sensing Application Centre Lucknow, State 
Health Institute Lucknow, Town and country Planning Centre Lcknow, S.S.P Office of 
the City, Juvenile Jail, Social Welfare Department of the City, Protective Home for the 
Women in the city. District Urban Development Authority, Municipal Corporation 
Lucknow, Jalsansthan Lucknow, Refuse Removal department Lucknow, Different 
Hospitals and nursing homes, electricity Board, Census Ofifice Lucknow, District 
Industrial Centre Lucknow, Lucknow development Authority, U.P Jal Nigam (Gomti 
Pollution Control Unit Lucknow), Indian oil Corporation, Sulabh International, and 
Regional Transport Office Lucknow. Present study encompasses seven successive years 
from 1998-2004 except social pollution due to unavailability of the data (1998-1999). 
For the analysis of air pollution level pre and post monsoon period at different 
monitoring locations representing different activities of the area, air constituent samples 
have been taken from each station and also selected some major road crossing. The 
Significant Parameters identified for study include particulate matter. Nitrogen dioxide 
and Sulphur dioxide. The monitoring of Ambient Air Quality was carried out as per 
standard procedure by ITRC and UPPCB. 
For the analysis of water pollution, three sites namely Gaughat (up stream), Dali 
Ganj and Pipra Ghat (down Stream) have been selected to collect the polluted water 
samples along the river Gomti, keeping in view the magnitude of industrial and house 
hold waste flow into the river. The sampled water is periodically coUeted from these 
respective sites and got experimented in the laboratory of ITRC. Further to examine the 
quality of drinking water 18 locations have been chosen of mimicipal supply and 13 sites 
have been taken of imder ground water supply, freated water quality at Aish bagh has 
been analysed and visual interpretation of the data through charts, graph and diagrams. 
In order to examine the level of noise pollution, 12 stations have been selected 
from different activities area like. Residential, commercial and industrial, whereas to 
analyze the level of noise pollution. On the occasion of Deepawali 16 additional stations 
have been selected. The monitoring of noise level was one by ITRC and UPPCB. The 
measurement of noise level was carried out for 30 minutes at each location during the 
day time (6 AM to 10 PM) and Night time (10 PM to 6 PM). All measurement was made 
with the "A" weighing filter at a height of receptor organ, i.e. ~ 1.5 meters above the 
ground level. The locations are given in table 4. The collected data have been analysed 
with the help of standard statistical techniques like linear regression. 
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The analysis of solid waste generation, collection, disposal and management is 
based on both qualitative and quantitative techniques. The primary and secondary 
sources of data have been used. Secondary data are collected from Refuse Removal 
Department of Nagar Nigam Lucknow and primary data has been collected through 
conducting field survey and empirical observation. 
To examine social pollution secondary and primary data have been used. Due to 
non availability of secondary data pertaining to social problem before the year 2000, 
therefore, the analysis is based on the available data since the year 2000 to 2004. 
However, the primary data have been collected from field survey through questionnaire, 
personal interviews with the respondents during the year 2005-2006. Collected data have 
been analyzed using standard statistical technique and other suitable methods. Analyzed 
data are depicted through charts, graphs and map. 
To examine the degree of impact of indoor pollution on human health of study 
area, some important independent variable of indoor pollution and dependent variables-
diseases affecting to human health have been analysed using standard statistical 
techniques. Indoor pollution has been divided under four sub heads i.e. indoor air 
pollution, household water pollution (Water supply and Sanitation condition), indoor 
noise pollution and household solid waste generation and disposal practices. To analyse 
the degree of impact of indoor pollution on human health, Primary soiu-ces of data have 
been generated through conducting field survey during September 2005 to April 2006 
taking one per cent house hold sample from each wards of the city, i-e is 110 wards 
(Table 5 & figure 1). The numbers of house holds are varied from wards to wards 
depending upon their size. Thus the total niunber of houses i.e. 3000 houses out of 
2,98,767 have been selected based on purposive random sampling from residential and 
residential cum commercial houses. Detailed questionnaire has been prepared for 
obtaining the information from the respondent. Different age group, men and women 
have been interviewed. During the course of survey affected and non affected people 
from different diseases are interviewed and information pertaining to disease affected 
people caused by indoor pollution have been supplemented with the information 
obtained from nearest private nursing home, govt, hospitals and medical colleges. 
The information obtained from primary and secondary sources has been 
organized, categorized, analyzed through standard statistical techniques. The causal 
relationship between dependent and independent variables has been analyzed using Karl 
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Pearson's technique of correlation of coefficient and linear regression technique. The 
testing of hypothesis and findings of level of significance of correlations between the 
variables has been done with student's 't' test. 
Karl Pearson's Model of Correlation 
IXIY 
ZXY-
N 
r = 
(Zxf / , , (SN) 
N 
Where, r refers to coefficient of correlation 
X and y are independent and dependent variables 
N denotes number of observation 
Significance test of coefficient of correlation 
N 
N-2 
1-r^  
Where, T= Calculated't' value, 
r= Coefficient of correlation, 
n= Number of observation. 
Linear regression 
Y=a+bx 
Where b= 
N 
a= Y-bx 
X and y are independent and dependent variables 
To find out the spatial variation and intensity of indoor air pollution, household 
water pollution, indoor noise pollution and indoor pollution have been examined using 
Z- score or standard score technique. In this method each variable has got standardized. 
The scores measure the departure of individual observations expressed in a comparable 
ZXY-
ZXZY 
N 
SX'- &f 
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form. It is a linear transformation of the original data based on the composite mean Z-
score the index of development of each component aerial unit has been estimated. 
Z- Score 
XTXi 
Zi = 
Where, Zi denotes standard score of ith variable, 
Xi= Original value of ith variable. 
Xi= Mean of ith variable 
d= Standard deviation of ith variable 
The model of Composite Mean Z-score is thus 
ZZiJ CS = 
N 
Where C.S. refers to the Composite Mean Z-score, 
Zij = Standard score of ith variable at jth unit of study, 
N= Number of variables. 
Besides pictorial presentation of analyzed data has been exhibited in the form of 
graphs, diagram and map using GIS techniques soft ware Arc view 3.2 version. 
Organization of the Work 
The focus of the present study is to examine the degree of environmental 
pollution and its impact on the inhabitants of Lucknow city. The present work has been 
organized into seven main chapters excluding introduction. Work review done so far and 
conceptual frame work. 
Introduction includes nature and problem of the study area, significance of the 
work, objectives of the study, hypotheses, methodological principles, organization of the 
work, literature review and lastly deals with concept of enviroimiental pollution, type of 
envirormiental pollution their causes, sources and consequences. 
Chapter first deals with general, physical, cultural and demographic setting of the 
study area. It is essential to have an over view of its ecological and cultural attributes, it 
shape and affect, both the environment and man in different forms, with the assumption 
that the environment affect the nature of habitat. Some of the important attributes 
pertaining to the physical, cultural, and demographic setting have been assessed. 
II Chapter throws light on the meaning and source of air pollution and its 
estimation of quality in spatio- temporal contest during pre and post-monsoon period. 
The component of the air pollution estimation during pre and post-monsoon is SO2, NO2, 
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RSPM and SPM. It also examines the air quality status along major road crossing and 
intensity of air pollution. 
Chapter III deals with concept and sources of water pollution, analysis of surface 
and groxmd water quality in term of physico-chemical and bacteriological constituents, 
also focuses on ground water availability and potentiality, management of water supply, 
infrastructure of water supply. Analysis of drinking water quality in two phases like 
treated water quality at water works (Aisbagh) and supplied water quality at different 
location. 
Chapter IV deals with the noise pollution, its sources ambient standard for noise 
level, trend of noise pollution during day and night time, intensity of noise pollution 
level and also measures the noise level on the occasion of Deepawali. 
Chapter V''' focuses on generation, disposal and management of solid waste, in 
spatio-temporal contest. It further explains its characteristics, management and its 
treatment practices. 
Chapter VI evaluate the nature, causes and consequences of social pollution 
generated out of the regional, economic and social distressed from some of the different 
pollution such as slum growth, crime growth, juvenile delinquency. Prostitution, suicide 
cases in the region, communal riots in the region and violence against women have been 
discussed. 
Chapter VII deals with indoor pollution and its impact on health. It embraces many 
attributes such as indoor air pollution, household water pollution (water supply and 
sanitation condition), indoor noise pollution and households solid waste generation and 
disposal practices, it further focuses the relationship between the attributes of indoor 
pollution and incidence of diseases, and also find out the level of significance. 
Last but not least deals with conclusion, suggestions, and recommendations to 
contain the level of environmental pollution in order to retain the past glory of the 
region. 
Analysis and Findings 
From foregoing discussion regarding the impact of enviroimiental pollution on the 
inhabitants of Lucknow city, it is cocluded that. The Lucknow city was primarily calm 
and quite residential centre among the Indian cities. But now days, it is one of the 
critically polluted city among the Indian cities. Rapid urbanization, industrialization, 
commercialization, consumerism and population explosion have altogether intensified 
the use of existing resources and also threaten the quality of environment. 
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The vehicles boom is the major cause of the air pollution in Lucknow city. 
The road space got limited due to growing number of vehicles focus low gear driving; 
pushing up the pollution. The motor sprit oil consumption has increased from 43203 kl to 
95853 kl in 1998 and 2004 respectively. The story is the same for high speed diesel 
consumption also. Two wheelers are the main culprit of the air pollution. The 
tremendous increase of two is the main cause of air pollution. It is attributed to the 
personal convenience the people to move to their work place. The second major sources 
of air pollution are industrial emission of gaseous pollutants. Beside, intensive 
constructions of the roads, bridges, buildings, quarrying, digging of roads for telephone 
cable etc. The analysis of ambient air quality has reveals that air pollutants i.e. RSPM, 
SPM, SO2 & NO2, has crossed the limit in 1998, as well as in pre monsoon and post 
monsoon period. Later on it has witnessed fluctuating trend. The spatial analysis of 
RSPM and SPM concentration reveals that the most polluted areas are the commercial 
sectors, core zone of the city like chowk, Alambagh, Aminabad, where the same 
concentrations have crossed the recommended limit (NAAQS). 
Gomti river is which is the main source of water supply and also one of the 
important source of under ground water recharge is itself passing through the critical 
phase of water pollution due to very high BOD, COD and feacal coliform as a result of 
sewerage discharge. The analysis of water reveals that water quality of both Surface and 
underground deteriorate day by day in terms of physico-chemical and bacteriological 
characteristics. The element of physico-chemical and bacteriological elements are found 
far beyond the prescribed limit by IS. The city is facing water crisis due to combined 
effect of increasing pressure upon the water. Declining of water quality is the resuh of 
industrial effluent and domestic sewerage flown in river Gomti without any treatment. 
Underground water quality deteriorates due to the leachate of domestic, industrial and 
biomedical waste etc. 
The analysis reveals that the noise level, both day and night time has gone 
beyond the prescribed limit at all the location. During the study period of 1998-2004 
rising trend of noise level has been observed in Residential, Commercial and industrial 
area, the monitoring station data reveals this fact. The major source of rising noise level 
has been found automobile in the study area. As the automobile has shown a tremendous 
increment in its frequency on road, ultimately emitting the noise in the region. This 
tremendous increment further contributed in congestion of traffic resulted, the blowing 
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horn, shouting, verbal instruction. Changing life style, vehicular increment, festivities, 
bursting of crackers are the major sources of noise pollution in the city. 
The study of solid waste generation and disposal reveals that the city is facing 
many problems. Solid waste generation increasing day by day and does not corresponds 
with the increment of its proper collection and at proper site to avoid pollution. About 30 
per cent of the solid waste remains uncollected and fovmd scattered there creating 
nuisance and foul smell quite intolerable. Biomedical waste also dumps on the site 
without any treatment creates many health risks. 
Social pollution is casting is shadow very fast on the social structure of the city. 
Social and ethical values are being eroded alarmingly bringing the city at the verge of 
social collapse. Rapid urbanization, increased in-migration, slums and squatter 
settlement and westernization are the cumulative effect on corrosion of value system of 
society, consequently generates evils in the society like, different criminal activities, 
juvenile delinquencies, prostitution, communal riots etc. affecting adversely, health of 
the environment and man. 
Though the indoor air pollution is affected by the housing conditions and living 
conditions but to some extent it is also affected by the outdoor environment. Analysis 
reveals that there is positive correlation between the indoor air pollution and diseases, it 
has been established 1 per cent level of significance at 108 degree of freedom. This 
situation is more pronounced in peripheral, industrial, old and central part of the city, 
which is attributed to the high consumption of the biofuel, ill ventilation, congestion, low 
living space, smoke remain inside the house and smoke coming from outside. 
The city water supply condition is showing, failuring distribution system, sludge shows 
that the whole city facing the inadequate water supply and also contaminated supplied 
water quality. Sanitation or drainage system is also very poor, only major roads and 
colonies have the well maintained drainage system which is of high health risk. There is 
found positive correlation between the water supply and sanitation condition and 
diseases. It has been established 1 per cent level of significance at 108 degree of 
freedom. Irregular water supply, contaminated supplied water quality, and ill drainage 
are the common features of the peripheral zone of the city and interior of the central part 
of the city. 
Noise pollution also has a strong relationship with occurrence of diseases. There 
has been positive correlation and 1 per cent level of significance at 108 degree of 
freedom, high noise pollution level is found in the central part of the city that is known 
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as heart of the city, in this area high vehicular frequency and high population density 
have been found, besides two industrial estates of Talkatora and Aishbagh in this area 
enhanced the noise level. Those people living near the road side and railway track are 
highly affected, mostly they are slum dwellers. 
Improper solid waste stored in the house and its disposal is found in most of the 
wards of the city. They used to keep the solid waste inside the house in open space and in 
open container attract flies, vectors pathogens, rats, mice and cockroaches. Disposal 
practices also improper, they thrown the solid waste in vacant field near to the home, in 
absence of R.C. container, pucca or kuccha parao ghar. Nagar Nigam is unable to 
collect all the solid waste of entire of the city due to lack of infrastructure. Most part of 
the city can be seen with uncollected solid waste. For this worsening condition not only 
the responsibility lies on Nagar Nigam but also residents of the city are also responsible. 
Lastly but not the least the city environment is degrading day by day due to 
cumulative effect of population explosion, air, noise pollution, social pollution, 
increment of solid waste generation, broken roads, concrete jimgle, mushrooming temple 
and . statues of known or unknown personalities on every conceivable piece of 
government land and road, unmanageable traffic, sky rocketing, crime graph, selfishness, 
indecent and vulgar language, communally surcharged atmosphere is turning the city of 
Nazakat, Nafasat, sharafat famous for its Ganga Yamuna tahzeeb, the capital of Uttar 
Pradesh in to hell. The pain and agony of Lucknow which was known for its tahzeeb, 
nazakat, nafasat, gardens and buildings ahs aptly been described in the following couplet 
by renowned poet WaliAasi: 
Mujhse subho sham shikwa kar raha hai Lucknow. 
Dekh kaise dhere dhere mar raha hai Lucknow: 
Lucknow is complaining to me morning and evening, how this city is dying gradually. 
RECOMMNDATIONS 
The degree of environmental pollution and its deleterious effect can be reduced 
by opting following recommendation. As environmental pollution is unified whole of 
different types of pollution, hence tackling one by one. 
Air Pollution 
1. As vehicular emission being the major contributory factor, so, effective 
inspection and monitoring of emission should be done, necessary step should be 
taken for the vehicles emitting more than prescribed limit. 
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2. Euro II norms should be made compulsory. 15 year old and ill functioning 
vehicles (Metador, tempo, three wheelers etc.) which are highly polluting the 
environment need to be phased out gradually from Lucknow city. 
3. Adulteration of petrol/diesel should be checked by oil companies seriously. 
Inventions of solvents, and other adulterations to be prepared and its movements 
should be monitored carefully. 
4. The present sulphur content in the oil, whether supplied to different industries 
and motor vehicles should be reduced to 1 per cent level and if possible ultra low 
sulphur diesel (ULSD) having 0.05 per cent sulphur should be supplied. 
5. Mass awareness campaign should be organized to prohibit open incineration of 
dry leaves, old tyres, rags, plastics, paper waste and garbage etc. these can be 
recycled or some of it can be utilized as compost manure. 
Water Pollution 
1. The main source of water supply to the city is river Gomti which is getting 
polluted day by day due to waste water discharge into the stream. So weeping 
points at which sewage is being discharged in Gomti should be tapped and its 
recycling should be done before it enters into the river Gomti. 
2. The existing sewerage network should be made more efficient through cleaning 
of chocked sewerage, repairing damaged sewerage and to make it pucca so that 
polluted water could not percolate down to contaminate the groimdwater. 
3. Commercial washing of clothes and depositing of dung cakes should be shifted to 
proper point away from Ghat. Besides Nagriya, Sarkata, Gaughat and Pata nala 
drains, other drains should also be treated before discharging into the river. 
4. At the upstream Gaughat, raw water intake point, flow of Nagariya drain into the 
degree channel should be stopped. This channel should be cleaned properly by 
removing the deposited sludge, dead and decay in animals and vegetation. 
5. People who are engaged in rearing of animals along the river side should get 
rehabilitated at some other place. 
6. Regular monitoring of canals, ground water and potable water should be done to 
assess the situation from time to time so that necessary action could be taken. 
7. Uttermost care should be taken to maintain quality supplied water by the 
Jalsansthan, Lucknow and presence of chlorine should be adjusted in such a way 
so as to maintain a minimum concentration of residual chlorine in the range of 
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0.2 mg/L at the consumer end, and it should be arranged at all the pumping 
station. 
8. Existing pipeline network should be rectified in most of the area especially old 
part of Lucknow by replacing the rusted pipeline with a new pipline. Also most of 
the pipelines are passing through the sewerages so care should be taken that 
pipeline must not be broken. Presently most part of Lucknow city is facing 
problem of acute shortage of water, efforts should be made to increase the water 
supply @ 270 LPCD (liter per capita daily). This may be achieved by enhancing 
the capacity of Hardoi Road Water Works and also constructing a few filtration 
plants at Sharda canal and Sai River to meet the additional demand also law 
should be laid down for roof rain water harvesting so tliat an additional source 
could be generated to meet the additional demand. 
Noise Pollution 
To ensure sound health of the people noise pollution in the city should be dealt on 
priority basis. 
1. The region should be categorized into sensitive, commercial, residential, 
industrial area, by the district administration so that different guidelines should be 
laid down to ensure the compliance of the limits. 
2. The noise pollution control law should be enforced strictly, movement of vehicles 
on the inner arterial roads should be restricted; vehicles should not be allowed to 
generate noise more than the prescribed limit by regulatory authorities. 
3. Generators should be strictly equipped with acoustic hoods and acoustic walls. 
Use of vibration isolators, damp material etc. in sound generating machines 
should be enforced particularly for places like pumping stations factories etc. 
located in residential area. Use of siren should be minimized in the same. De-
congestion of commercial areas is needed on priority basis. 
4. In the industrial area noise should be controlled at source level by providing 
silencer to the machines, by proper greasing of metal parts of machines to reduce 
the friction etc. 
5. The noise generating sources like loudspeaker at religious places, marriages, 
parties, and at different ceremonial functions, and also use of pressure horns on 
the roads should be restricted. This can be done effectively by convincing the 
people and through effective prohibitory law. 
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6. Special care should be taken in case of sensitive areas like hospitals courts etc. 
for this purpose educating the people apart from enforcement of preventive 
measures are suggested, to be adopted. 
7. Plenty of trees and bushes in open spaces both roads planes land buildings (e.g. 
hospitals, courts, educational institutions etc.) be provided and pavements should 
be covered preferably by the grass. 
8. Plantations of green belts around the industries should be ensured. Mass 
awareness programs should be conducted through print media, radio, and T.V. to 
highlight impact of noise pollution on health. 
Solid waste 
1. Land fill sites for the solid waste dispose off should be located at the safe 
distance from the residential, commercial and market centers but should be well 
accessible for the waste transporting vehicle. 
2. The vehicle should be covered and well maintained. For the proper disposal of 
the solid waste the dustbins and R.C. containers should be made available 
adequately with larger size near the place of generation and be assigned different 
colours like green, white and black based on the type of the waste for 
biodegradable, recyclable and others respectively so that it could be processed 
further accordingly. 
3. The operation of the incineration installed for the treatment of biomedical waste 
should be ensured properly. 
4. The norms laid down by Ministry of Environment and Forestry (GOI) under the 
biomedical waste (management, handling and disposal) rules should be properly 
• implemented. The safai karamchari involved is too inadequate to proper cleaning 
of the street lanes and collection and disposal of solid waste, so at least one Safai 
Karamchari for maintaining 1 km of road length should be deployed. 
5. The activity like sweeping, collection and filling needed to be properly 
synchronized. Local participation on the volimtary basis should be organized and 
NGO's should be involved to maintain the clean environment and responsibility 
should be assigned to make aware the people regarding the benefits of clean 
environment. So that they could avoid, throwing of waste materials on the lanes, 
streets and roads. 
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6. Lucknow Nagar Nigam, Lucknow should encourage and manage a better finance 
to these organizations who may work as supportive to the Nagar Nigam Lucknow 
for solid waste management. 
Social pollution 
The social aspect of environmental pollution which needs to be tackled seriously 
as it can be seen as the root cause for other types of pollution. 
1. Migration should be reduced immediately as it is being the major reason for 
rupturing the social profile of Lucknow City. 
2. Employment, education and business opportunities should be improved in the 
source region of migration. 
3. Viable steps should be taken to ameliorate the condition of squatter settlement 
and slums, Steps should be taken to ensure the basic services - there are also 
finding ways to provide security to the slum dwellers. 
4. Anti poverty measures should be taken and slum improvement program should be 
formulated with a new vision as the earlier program had the little impact on the 
slums life in the Lucknow city. 
5. The programme and policies should be targeted to improve the socio-economic 
condition rather than checking the slum growth. 
6. The existing programs like Swarna Jayanti Shahari Rozgar Yojana, National 
Slum Development Program, Valmiki - Ambedkar Awas Yojana etc. should 
fimction more effectively also new fimctional program should be introduced. 
7. Steps should be taken to enroll street children in the schools either on-formal; 
also child laborers or working children should be linked to educational program. 
8. Special attention should be paid to the status of women, their health status, 
children marriage sexual abuse, and to involve them in constructive activities 
through imparting vocational trainings, so that they would not be involved in the 
activities like prostitution to earn their livelihood. 
9. Besides strict implementation of law to curb the criminal activities, rehabilitation 
centers should be opened for the punished criminals so that the risk of their ftiture 
involvement in the criminal activities could be minimized. 
10. Govt, should take strict steps to check the vulgarity of electronic and print media 
as it is making a polluting effect on the immature youths and children. 
11. Last but not the least more and more NGO's related to children, women etc. 
should be promoted to involve in the affair vigorously and awareness campaign 
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should be initiated to make the people aware about the problems and dangers they 
are facing also what can be the plausible solution to overcome the problem. 
Indoor Pollution 
The least touched but most important form of pollution is the indoor pollution 
which has close bearing on the health of the people Indoor pollution is a combination of 
indoor air, indoor water supply indoor noise and indoor solid waste, which forms the 
overall ambience of indoor environment. Pollution free indoor enviroimient is needed for 
better health of the people. 
1. To reduce order to check indoor air pollution, well ventilated housing plan should 
be proposed by the housing development corporation. It should be finding to 
everyone. 
2. The housing plan should not be passed by legal authorities if it is devoid of 
ventilation. Separate kitchen with full ventilation should be allowed to prevail. 
3. The use of biofuels should be replaced by IPG or if possible by the solar cooks, 
scientific stove, smokeless chulha should be encouraged in place of traditional 
means of cooking. The government should offer maximum subsidies for the said 
purpose. 
4. More and more steps should be taken to improve the condition of the slums and 
squatter settlements. Govt, should take steps to VQpl&CQjhuggijhopri with one or 
two room sets on fiill ventilation basis under different Awas Yojanas. 
5. Mass awareness program should be organized through mass media, television, 
radio, street play (nukkar natak), stage drama, hoardings, handbills etc. to narrate 
the effects of indoor air pollution on health. The program should be arranged 
from time to time. 
6. In terms of water supply and sanitation steps should be taken to ensure supply of 
safe and clean water to the consumers. For this purpose cleaning of tap water by 
the concerned authorities should be done at regular interval. 
7. Old distribution network of pipeline should be replaced by the new distributional 
network, as the old pipelines are found broken and rusted at many places causing 
the reduction in the pressure of water supply and its contaminating water. 
8. Cleaning of undergroimd reservoir and overhead tanks should be done from time 
to time for safe and clean water supply. 
9. Further steps should be taken to mix some chemicals in the supplied water to 
make it bacteria and germs free. 
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10. People participation is an obvious choice to reduce the health risk as they can 
only improve the personal hygiene, domestic hygiene as well as hygiene of the 
surroundings also. 
11. To keep the people safe from noise pollution, the residential areas should be 
separated from the main road by means of wide range of Green belts. Front of the 
houses should lie not less than 15 m from the main road and the intervening space 
should be planted with trees and bushes. Streets in the mohalla should be wide to 
reduce the noise level. 
12. In the present residential areas, heavy vehicles must sfrictly be unrouted and 
vehicular traffic should be reduced, also blowing of horn should be strictly 
prohibited. 
13. Small scale industrial plants should immediately be shifted to other areas from 
residential units to minimize the noise pollution level. 
14. The people should make aware about the harmful effects of noise pollution so 
that they could take the steps to keep the indoor environment calm and cool. 
15. Household solid waste is also one of the most important contributory factors to 
vitiate the indoor environment hence its proper disposal should be made at proper 
place which could be accessible and easily collected by Nagar Nigam. 
16. Municipal Board should provide the bins, kuchcha oxpucca parao ghar or proper 
point for disposal of solid waste in the mohallas and not only along major roads 
and posh areas. 
The above mentioned steps can only promise a better indoor environment. 
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INTRODUCTION 
KX: 
Introduction 
Environmental concern has come to forefront as one of the most important aspect of 
geographical studies and research. In the later half of the twentieth century environmental 
pollution has emerged as an important issue before the enviroimientalist for its rectification 
and to provide healthy environment for living. Initially there was a symbiotic relation 
between man and his environment but gradually and slowly the relationship between man 
and environment becomes more complex and intricate, because of their dynamism. The 
harmonious blending is often being disturbed through irrational use of existing resources, 
consequently threaten the quality of environment leaving behind the humanity into the jaws 
of environmental crisis. 
In the arena of scientific and Cultural Revolution, man has become the master of 
globe and control a number of factors in his environment to satisfy his unending desires and 
to glorify his identity through the process of development. However man's mastery over his 
enviroimient is not complete because of dynamic nature of man and environmental 
relationship. As old problems are being solved, new problem are arising in many fold and 
most, serious one is environmental pollution in different form like air, water, noise and 
social pollution has taken gigantic form in many urban centers. Industries and automobile 
growth has given rise to the problems of enviroiraiental pollution by emitting wastes and 
smoke. Millions of the people in and aroimd the urban agglomeration of the world get 
exposed to unhealthy enviroimient. World Health Organization (WHO) has reported that 
two third of the world's population i.e. 1.8 billion city dwellers breath air containing high 
level of sulphur dioxide and dust.' The demogra!phic growth and fast urbanization are 
bringing profound social and enviroimiental change resulting many fold social problem and 
posing serious threat to social fabric of the society. Tremendous increase of vehicular traffic 
on road coupled with inadequate motarable road space, vast cacophony of sound emitted by 
vehicular traffic, generators, and other appliances have completely destroyed the tranquility 
of the enviroimient. The quality of surface and ground water is deteriorated due to 
cumulative effect of industrialization, urbanization and consumerism. The attainment of a 
healthy environment is becoming more and more complex. The purpose of quality of 
environment is to create and maintain ecological condition that will promote health and thus 
prevent disease. Healthy environment for better health requires safe drinking water, good 
housing condition, better drainage system, sanitation and proper waste disposal of house 
holds. Lacked access to safe drinking water, and inadequate system of disposing off their 
excreta, feaces deposited near home, contaminated drinking water, poorly designed 
' Joshi, S. (1989), Pollution-its control today and tomonow, journal of Indian Association for 
Environmental Management, Vo\.\6, p.71. 
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sewerage system, over crowding and poorly ventilated house, fish from polluted river and 
agricultural produce, fertilize with human waste are all affecting the health of the people. 
The issues desire a serious attention because the unchecked and unresolved environmental 
pollution will threaten the peaceful coexistence and better healthy living in the tranquil 
environment. 
At the global level the first initiative has been taken to tackle the environmental 
crisesis in the form of UNEP (United National Environmental Programme) and first 
conference was held at Stockholm in 1972, named as Stockholm conference and the list is 
large. Some major events are World Commission on Environment popularly known as 
Bruntland Report (Our Common Future) in 1986, Montreal Protocol 1987, Rio De Janeiro 
conference 1992, UNFCC (United Nation Framework Convention on Climatic Change), 
popularly known as Kyoto Protocol in 1997 and 2005, Seattle Climatic Conference in 2007 
and at Bali in December 2007 regarding environmental problems.^ 
Much of the ill health in India in general is due to poor environmental condition, the 
high death rate, infant mortality rate, sickness rate and poor standard of health are in fact 
largely due to defective environmental conditions. Improvement of house hold environment 
is therefore crucial for the prevention of diseases and promotion of health of individual and 
communities. The canvas of environmental issue is too wide to cover but concentrating to 
environmental pollution, which comprises of air pollution, water pollution, noise pollution, 
indoor pollution, solid waste generation and problem of its management and also social 
pollution within its ambit. 
The quality of our environment is determined by our way of life, still the 
general attitude of the people towards pollution remained callous, and hence the issue could 
not be tackled to the extent as it should be. It has been observed that the incidence of 
diseases are more pronounced in the areas where level of pollution is high. The poor 
environmental condition and its manifestation in the form of ill health is quite visible in the 
study area i.e. Lucknow city as they are in other urban centers of India. The issue desires a 
serious attention because the xmchecked and unresolved environmental pollution will bring 
the dwellers of Lucknow city at the verge of complete disaster 
Significance of the Study 
Massive industrialization and urbanization causes environmental pollution, many 
large cities are suffering from degradation and deterioration in quality of air, water, and land 
affecting human health. These situation are more pertinent in the big and mega cities like 
Mumbai, Chennai, Kolkata, Bangalore, Lucknow, Hyderabad, Kanpur and Dehradun, 
Manoharacharry & Reddy, J. (2004), Principle of Environmental Studies, B.S.Publication, p.6. 
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situation in these cities are critical in respect of RSPM, SPM, SO2, NO2 as well as metal 
concentration, the groundwater table is going down day by day and quality of potable water 
is also deteriorating, waste water generation in class one cities is 16.27 MLD and only 25 
per cent is treated from it. Rest is untreated and falls into the river Gomti, Ganga, Yamuna, 
Damodar, Krishna causes surface water pollution. A large number of vehicles and industries 
generate high level of noise, affecting human mental balance. Solid waste generation and its 
disposal are other major problems of large urban centers. In class 1 city the generation of 
solid waste is 338 ton/day to 6000 ton/day and only 30 to 70 per cent get disposed off and 
rest of it deteriorate the environment^ consequently it become the prime source of different 
diseases, such as Asthma, Rhinitis, Bronchitis, Eyes Inflammation, Pneumonia, Diarrhoea, 
Malaria, Dysentery, Cholera, Typhoid, Jaundice, Fileriasis, Conjimctivitis, Amoebiasis, 
Headache, Annoyance, Mental Illness etc. Therefore the study of environmental pollution 
and its effect on human health has become the prime focus of the present day research. 
Lucknow city has been confronted with many enviromnental problem since last one 
and half decades due to rapid urbanization, commercialization, consumerism increasing 
number of vehicles, unplanned growth of settlement, increasing heaps of garbage as well as 
improper management of solid waste. These activities accentuated the problem beyond the 
sustainable limit possess serious threat to health of the people. Water born diseases caused 
23 deaths in Lucknow city in a week in 2005."* Noise level crossed the prescribed limit in 
residential areas ranges between 69 dB to 75 dB, in commercial areas ranging from 66 dB to 
78 dB, and in industrial areas noise level lies in between 69 dB to 71 dB. Potable drinking 
water and groundwater is also polluted e.g. 10 samples of piped water supply are polluted 
out of 44, 11 under groundwater samples are polluted out of 56 collected samples, 13 water 
samples are polluted by faecal coliform out of 21 water samples. RSPM level ranges from 
140 to 240 ng/m^, SO2 level ranges between 20 to 40 |ag/m^, NO2 level is ranging in 
between 33 \ig/m to 66 |4,g/m and SPM level is ranging in between 250 to 600 ng/m that 
indicate the deteriorating environmental quality in Lucknow city^ and solid waste generation 
is 675 tones/day out of which only 550 tones/day are collected by Nagar Nigam, rest 
remains on the sites creates many health risk. Thus Lucknow city is suffering from severe 
environmental problem and health deterioration. Therefore present theme and Lucknow city 
has been selected for the present study. 
Singhal, S. (2005), India- environment, htp/planningcommission.mc.in/reports/screports/se 
r/vision2005/en2025. doc 
20 * May 2005, Hindustan, Lucknow 
6 "' June 2005, Hindustan, Lucknow 
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Objectives 
The objectives of the present study are as follows: 
i. To examine physico- cultural, and demographic characteristics of the region, 
ii. To analyse urban development growth, changing land use patterns in 
geographical dimension, 
iii. To analyse causes, sources and level of environmental pollution -air, water 
and noise, 
iv. To assess the solid waste generation, composition and its management. 
V. To examine the nature and causes of social pollution, 
vi. To examine the variables of indoor air pollution and its impact on health, 
vii. To evaluate and analyse the status of water supply and sanitation condition 
and its impact on health, 
viii. To assess the level of indoor noise pollution and its impact on health, 
ix. To assess the household solid waste generation and disposal. 
X. To suggest suitable measures to reduce the magnitude of environmental 
pollution and its impact on health. 
Hypotheses 
The following hypotheses have been conceptualized before the evaluation, assessment and 
analysed of environmental pollution and its impact on the inhabitant of Lucknow city, 
i. Urbanization often bring environmental degradation 
ii. Increase of vehicular population change ambient air quality 
iii. Population growth causes environmental pollution 
iv. Household waste and industrial effluents into the water bring down the 
quality of water, surface and under ground. 
V. Increase of vehicular population increase noise level 
vi. Indoor pollution is directly related with the status of housing condition, 
vii. Human health is positively related with the outdoor and indoor envirormient. 
Data Base and Methodology 
The methodological principles adopted for the Present study is based on primary and 
secondary sources of data obtained from field survey and published and unpublished records 
from concerned agencies and institution such as. Industrial Toxiccoligical Research Centre 
Lucknow, Uttar Pradesh Pollution Control Board Lucknow, Central Ground Water Board 
Lucknow, Central Pollution Control Board Delhi, State Ground Water Board Lucknow, 
Indian Remote Sensing Application Centre Lucknow, State Health Institute Lucknow, Town 
and Country Planning Centre Lcknow, S.S.P Office of the City, Juvenile Jail, Social 
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Welfare Department of the City, Protective Home for the Women in the City, District 
Urban Development Authority, Municipal Corporation Lucknow, Jalsansthan Lucknow, 
Refuse Removal Department Lucknow, Different Hospitals and Nursing Homes, Electricity 
Board, Census Office Lucknow, District Industrial Centre Lucknow, Lucknow 
Development Authority, U.P Jal Nigam (Gomti Pollution Control Unit Lucknow), Indian 
Oil Corporation, Sulabh International, and Regional Transport Office Lucknow. Present 
study encompasses seven successive years from 1998-2004 except social pollution due to 
unavailability of the data (1998-1999). 
For the analysis of air pollution level pre and post monsoon period at different 
monitoring locations representing different activities of the area, air constituent samples 
have been taken from each station and also selected some major road crossing (Table 1). 
Table 1: Air Pollution Monitoring Locations 
s. 
No 
Activities Location 
1. Residential Aliganj, Vikas Nagar, Indira Nagar Gomti Nagar 
2. Commercial Charbagh, Husainganj, Alambagh, Hazratganj, 
Aminabad, 
Chowk. 
3. Industrial Amausi, Talkatora 
The Significant Parameters identified for study include particulate matter. Nitrogen 
dioxide and Sulphur dioxide. The monitoring of Ambient Air Quality was carried out as per 
standard procedure by ITRC and UPPCB. The details of the sampling and analysis are 
presented in table 2. 
Table 2: Methodology for Ambient Air Quality Monitoring 
S.No Particulars RSPM SO, NO, 
1. Sampling Equipments Respirable Dust 
Sampler 
RDS with Impinger Assembly 
2. Collection Media GF/A TCM NaOH DW 
3. Flow rate 1.0-1.3 m'/min 0.51/min 
4. Frequency 24 Hourly 8 Hourly 
5. Analytical method Gravimetric Spectrophotometer 
6. Sampling Duration Continuously 24 hourly 
7. No of days of sampling at each location 2 Days During a Fort Night 
Source: ITRC, Lucknow 
For the analysis of water pollution, three sites namely Gaughat (up stream), Dali 
Ganj and Pipra Ghat (down Stream) have been selected to collect the polluted water 
samples along the river Gomti, keeping in view the magnitude of industrial and household 
waste flow into the river. The sampled water is periodically coUeted from these respective 
sites and got experimented in the laboratory of ITRC. The methods referred in Table 3 have 
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been used in during the course of experiment of different polluting elements. Further to 
examine the quality of drinking water 18 locations have been chosen of municipal supply 
and 13 sites have been taken of under grovmd water supply, treated water quality at Aish 
bagh has been analysed and visual interpretation of the data through charts, graph and 
diagrams. 
Table 3: Standard Method for Physico-Chemical Bacteriological and 
Metals Analysis Water. 
Parameters Standard method 
Temperature Mercury thermometer 
PH pH_meter method 
Total solids Gravimetric method (105''C) 
TDS Gravimetric method (105''C) 
DO Winkler's Azide Method 
BOD Winkler's Azide Method 
COD Dichromate foreflux method 
Total 
Alkalinity 
Titrimetric (EDTA) method 
Total Hardness Titrimetric (EDTA) method 
Ca Titrimetric (EDTA) method 
Chloride Agentrometric metric 
Sulphate Turbidimetric method 
Phosphate Stannous chloride method 
Nitrate 
nitrogen 
Phenoi-disulphonic acid method 
Ammonia 
nitrogen 
Nesslerisation method 
Fluoride SPANDNS method 
Potassium Flame pholometric 
Bacterial count Multiple tube method preseumption at 35°C Mackonky, Broth, 
confirmatory at SS^C Brillient green bile Broth feacal conformity at 
44''C, Brillient green bile Broth feacal conformity. 
Metals Nitric and percholoric acid (5:1) digestion/ ICP-DES. 
Source: ITRC Lucknow 
. In order to examine the level of noise pollution, 12 stations have been selected from 
different activities area like, residential, commercial and industrial, whereas to analyze the 
level of noise pollution. On the occasion of Deepawali 16 additional stations have been 
selected. The monitoring of noise level is done by ITRC and UPPCB. 
Table 4: Noise Level Monitoring Locations. 
S.No. Activities Location 
1. Residential AH Ganj, Vikas Nagar, Indira Nagar, Gomti Nagar 
2. Commercial Charbagh, Husain Ganj, Alambagh, Hazarat Ganj, Aminabad, Chowk 
3. Industrial Amousi, Talkatora 
•The measurement of noise level is carried out for 30 minutes at each location during 
the day time (6 AM to 10 PM) and Night time (10 PM to 6 PM). All measurement is made 
with the "A" weighing filter at a height of receptor organ, i.e. ~ 1.5 meters above the ground 
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level. The locations are given in table 4. The collected data have been analysed with the 
help of standard statistical techniques like linear regression. 
The analysis of solid waste generation, collection, disposal and management is based 
on both qualitative and quantitative techniques. The primary and secondary sources of data 
have been used. Secondary data are collected from Refuse Removal Department of Nagar 
Nigam Lucknow and primary data has been collected through conducting field survey and 
empirical observation. 
To examine social pollution secondary and primary data have been used. Due to non 
availability of secondary data pertaining to social problem before the year 2000, therefore, 
the analysis is based on the available data since the year 2000 to 2004. However, the 
primary data have been collected from field survey through questionnaire, personal 
interviews wdth the respondents during the year 2005-2006. Collected data have been 
analyzed using standard statistical technique and other suitable methods. Analyzed data are 
depicted through charts, graphs and maps. 
To examine the degree of impact of indoor pollution on human health of study area, 
some important independent variable of indoor pollution and dependent variables- diseases 
affecting to human health have been analysed using standard statistical techniques. Indoor 
pollution has been divided under four sub heads i.e. indoor air pollution, household water 
pollution (Water supply and Sanitation condition), indoor noise pollution and household 
solid waste generation and disposal practices. To analyse the degree of impact of indoor 
pollution on human health, Primary sources of data have been generated through conducting 
field survey during September 2005 to April 2006 taking one per cent house hold sample 
from each wards of the city, i.e. 110 wards (Table 5 & figure 1). The numbers of households 
are varied from wards to wards depending upon their size. Thus the total number of houses 
i.e. 3000 houses out of 2, 98, 767 have been selected based on purposive random sampling 
from residential and residential cum commercial houses. Detailed questioimaire has been 
prepared for obtaining the information from the respondent. Different age group, men and 
women have been interviewed. During the course of survey affected and non affected 
people from different diseases are interviewed and informations pertaining to disease 
affected people caused by indoor pollution have been supplemented with the information 
obtained from nearest private nursing home, govt, hospitals and medical colleges. The 
information obtained from primary and secondary sources has been organized, categorized, 
analyzed through standard statistical techniques i.e. simple percentage. 
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Table 5: Zones and Wards of Lucknow City 
SI.No Zones Wards 
1 Hazrat Ganj Vikarmadtya Ward(ll), Murli Nagar Ward(13), Lalkuwan Ward(15), Ram 
Mohan Rai Ward(22), Rani Laxmibai Ward(25), Mahatma Gandi Ward(31), 
Jagdish Chandr Bose Ward (32), Hazrat Ganj(42), Ramtirth Ward(46), Babu 
Banarsidas Ward(50), Peerjalil Ward(54), Gola Ganj Ward(62), Aminabad 
Ward(65), Yadunath Sanyal Ward(67), Gautam Budh Ward(68), Maulvi 
Ganj Ward(76), Wazir Ganj Ward(77), Husain Ganj Ward(78), Nazarbagh 
Ward(80), Shivaji Marg Ward(81), Ganesh Ganj Ward(89), 
2 Aish Bagh Tilak Nagar Ward(08), Ambedkamagar(21), Jalsansthan(49), Labourcolony 
Ward(52), Mashakganj Ward(59), Netaji Subhash Chander Bose Ward(70), 
Aishbagh(74), Harden Rai Ward(75), Basheeratganj(82), Mootilal Nehru 
Ward(85), Yahiyaganj Ward(91), Chander Bhanugupt Ward(98), Sevagram 
Stadium Ward(lOO), Abdul Hameed Ward(lOl), Kuwar Jyoti Parsad Ward 
(107), Malviya Nagar Ward (99), Rajabazar (108), Rajajipuram (109), 
Kundari Rakab Ganj (110). 
3 Aliganj Faizullah Ganj ward(9), Jankipuram Ward(14), Kavijai Shanjar Prsaad(27), 
Maha Nagar Ward(34), Shankaer Purva Ward(37), Lala Lajpat Rai 
Ward(38), Lohiyanagar Ward(40), Triveniganj(43), Begum Hazrat Mahal 
Ward(44), Mankameshwar Mandir Ward(45), Dali Ganj Ward(48), Bajrang 
Bali Ward(51), Chand Ganjkalanward(57), Ashok Azad Ward(60), 
Bhartendu Harishchander Ward(66), Ayodhyadas Ward(69), All Ganj 
Ward(72), Nirala Nagar Ward(93), Vivekanandpuri Ward(97), Kadam 
Rasool Ward9103). 
4 Gomti Nagar Shaheed Bhagat Singh(5), Nishatganj Ward(lO), Rajeev Gandhi Ward(18), 
Chinhat Ward(20), Indirapriyadarshini Ward(28), Rafi Ahmad Kidwai 
Ward(33), Mathilisharan Gupt Ward(55), Babu Jag Jivanram Ward(58), 
Kalvin College Ward(61), Ismail Ganj Ward(73), Gomti Nagar Ward(79), 
Lalbahadur Shastri Ward(86), P^er Mill Colony Ward(88), Indira Nagar 
Ward(96). 
5 Alambagh Ibrahimpur Ward(l), Kharika Ward(2), Rajavijlipasi Ward(3), Sarojini 
Nagar Ward(4), Guru Govind Singh Ward(6), Sharda Nagar Ward(7), 
Vidyavatidevi Ward(12), Hindnagar Ward(16), Jaiprakash Nagar Ward(19), 
Babukunj Bihari Ward(23), Ramjilal Ward(24), Geetapalli Ward(29), 
Omnagar Ward(30), Guru Nanak Ward(35), Kesri Khera Ward(53), 
Sradarpatel Nagar Ward(56), Alamnagar Ward(63), Chitragupt Ward(64), 
6 Thakur Ganj Haider Ganj(17), Kanhiya Madhopur Ward(26), Balak Ganj Ward(36), 
Mallahitola Ward(39), Husainabad Ward(41), Saadat Ganj Ward(71), 
Maulana Kalbe Abid Ward(83), Daulat Ganj Ward(84), Garhipeer Kahn 
Ward(87), Asharfabad Ward(90), Kashmiri Mohallah Ward(92), Bhawani 
Ganj Ward(94), Achaiya Narendradev Ward(95), Sheetladevi Ward(102), 
Amber Ganj Ward(104), Chowk Ward(105), Bazar Kaliji Ward(106). 
Source: Nagar Nigam Lucknow, U.P. 2001 
The causal relationship between dependent and independent variables has been 
analyzed using Karl Pearson's technique of correlation of coefficient and linear regression 
technique. The testing of hypothesis and findings of level of significance of correlations 
between the variables has been done with student's 't' test. 
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Lucknow City 
Ward Wise Map 
(2001) 
Source: Nagar Nigam. Lucknow. 2001 
Karl Pearson's Model of Correlation 
ZXY-
Figl 
ZXIY 
N 
r = 
1.^-J^ 
N 
(ZN)^  
N 
Where, r refers to coefficient of correlation 
X and y are independent and dependent variables 
N denotes number of observation 
Significance test of coefficient of correlation 
T = r N-2 
l-r^ 
Where, T= Calcuiated't' value. 
r= Coefficient of correlation, 
n= Number of observation. 
Linear regression 
Y= a+bx 
I X I Y 
IXY- N 
Where b= 
, (Zx)' 
N 
a= Y-bx 
X and y are independent and dependent variables 
To find out the spatial variation and intensity of indoor air pollution, household 
water pollution, indoor noise pollution and indoor pollution have been examined using Z-
score or standard score technique. In this method each variable has got standardized. The 
scores measure the departure of individual observations expressed in a comparable form. It 
is a linear transformation of the original data based on the composite mean Z-score the 
index of development of each component aerial unit has been estimated. 
Z- Score 
. - X i - X , 
Zi = 
• di 
Where, Zi denotes standard score of ith variable, 
Xi= Original value of ith variable, 
5G= Mean of ith variable 
d= Standard deviation of ith variable 
The model of Composite Mean Z-score is thus 
ZZij 
cs= —-— 
Where C.S.^efers to the Composite Mean Z-score, 
Zij = Standard score of ith variable at jth unit of study, 
N= Number of variables. 
Besides pictorial presentation of analyzed data has been exhibited in the form of 
graphs, diagrams and maps using GIS techniques soft ware Arc view 3.2 version. 
Organization of the Work 
The present work has been organized under the following chapters. The main focus 
of the present study is to examine the degree of environmental pollution and its impact on 
the inhabitants of Lucknow city. 
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Introduction 
It includes nature and problem of the study area, significance of the work, objectives 
of the study, hypotheses, methodological principles, organization of the work, literature 
review and lastly deals with concept of environmental pollution, type of environmental 
pollution their causes, sources and consequences. 
Chapter 1 
Chapter first deals with general, physical, cultural and demographic setting of the 
study area. It is essential to have an over view of its ecological and cultural attributes, it 
shape and affect, both the environment and man in different forms, with the assumption that 
the environment affect the nature of habitat. Some of the important attributes pertaining to 
the physical, cultural, and demographic setting have been assessed. 
Chapter II 
Chapter II throws light on the meaning and source of air pollution and its estimation 
of quality in spatio- temporal contest during pre and post-monsoon period. The component 
of the air pollution estimation during pre-monsoon period is SO2, NO2 and RSPM and SPM. 
It also examines the air quality status along major road crossing and intensity of air 
pollution. 
Chapter III 
Chapter III deals with concept and sources of water pollution, analysis of surface and 
ground water quality in term of physico-chemical and bacteriological constituents, also 
focuses on ground water availability and potentiality, management of water supply, 
infi-astructure of water supply. Analysis of drinking water quality in two phases like treated 
water quality at water works (Aisbagh) and supplied water quality at different location. 
Chapter IV 
. Chapter IV deals with the noise pollution, its sources ambient standard for noise 
level, trend of noise pollution during day and night time, intensity of noise pollution level 
and also measures the noise level on the occasion of Deepawali. 
Chapter V 
Chapter V focuses on generation, disposal and management of solid waste, in spatio-
temporal contest. It fijrther explains its characteristics, management and its treatment 
practices. 
Chapter VI 
Chapter VI evaluate the nature, causes and consequences of social pollution 
generated out of the regional, economic and social distressed from some of the different 
pollution such as slum growth, crime growth, juvenile delinquency, Prostitution, suicide 
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cases in the region, communal riots in the region and violence against women have been 
discussed. 
Chapter VII 
Chapter VII deals with indoor pollution and its impact on health. It embraces many 
attributes such as indoor air pollution, household water pollution (water supply and 
sanitation condition), indoor noise pollution and households solid waste generation and 
disposal practices, it further focuses the relationship between the attributes of indoor 
pollution and incidence of diseases, and also find out the level of significance. 
Last but not least deals with conclusion, suggestions, and recommendations to 
contain the level of environmental pollution in order to retain the past glory of the region. 
Literature Review (Work Review Done So Far) 
A review of literature involves only those studies, which are relevant to the present 
study. In this context total volume of literature collected which deals with different aspect of 
environmental pollution viz Air pollution, Water pollution. Noise pollution. Solid waste, 
Social pollution and indoor pollution. 
Bach (1972) tried to focus on specific air pollution problem areas.^  Bibbero, (1974) 
analyses air pollution and its effects on plant and human health.^ Seinfeld (1975) examined 
the behavior of air pollution.* Stem (1976) studied the nature of air pollution and the 
mechanism of its dispersal by meteorological factors and from stack.' Stem (1977) studied 
the major sources of air pollution.'° Train (1979) examined the quality of water and also 
analysed the effect of undesirable constituents in the water." 
Vikram (1981) discussed the condition of slum and its effect on the children 
psychology which led to delinquencies.'^  Kudesia (1985) provided a comprehensive account 
of the mechanisms involved in purification of drinking water with various oxidation 
dentrification.'^  Hammer (1986) deals with the technology of mimicipal water processing, 
water distribution, waste water collection, waste water treatment and sludge disposal.'"* 
Mukherjee (1986) studied the effects of hazardous industries on health and proposed some 
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remedial measures.'^  Seinfeld (1986) Presented comprehensive treatment of the chemistry 
of air pollutants in the atmosphere.'^  Nailwal (1988) analysed the socio economic condition 
of the slimi dwellers of Kanpur.'^Narayana (1989) made an experiment of 56 samples for 
ph. Conductivity, hardness, and salts found in the water with in the region i.e. Mangalore. 
Shukla (1989) examined physico-chemical and biological characteristics of river Ganga 
based on collected water samples from 13 sites i.e., upstream, mid stream and down stream 
of the city.'^  Kumar (1989) focused on problem of water pollution and Health. Slums on 
health, noise on Health. °^ Mathvan (1989) presented the general management practices that 
are being followed in Canada to regulate the handling and disposal of hazardous waste 
material. '^ Salita (1989) adopted holistic approach regarding environmental management of 
Manila city. ^^  
Pathak (1991) examined socio-cultural and biological activities of the inhabitants for 
the pollution of river Gomti water during summer season, monsoon season and winter 
seasons.^ ^ Fakhruddin (1991) examined the spatial pattern of segregation of population 
according to religion and caste and also analysed the quality of Lucknow city.^ '* Khan 
Shabnam (1992) tried to analyze the vehicular traffic in Aligarh district and its impact on air 
poUution.^ ^ Hanunad (1992) estimated that the raw sewage water quality at varanasi, BOD 
and SS estimate at different treatment stage.^ * Tiwari (1993) observed that the higher density 
of population invariably created squatter settlement, congestion and insanitation.^ ^ Laxmiah 
(1994) examined the chemical and biological contamination of the water of Nacharam 
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lake.^ * Nag (1995) tried to investigate the drinking water status in the Purlia district of west 
Bengal.^ ^ Fidelis (1995) assessed that the urban poverty in developed and developing world 
cause the slum building.^ " Mohpatra (1995) made chemical analysis of water through 
experiments. '^ Meng shui wei (1995) emphesised on socio-political factors for waste 
management, besides technical and economic aspects.^ ^ Barrow (1995) analysed the global 
environment problems in temporal manner?^ Anbazhahan (1995) focused on the water 
pollution caused by industrial waste in Kalingaraya channel in Erode area in Tamil Nadu 
and further analysed the affect of water on crops and water supply sources. ^ '^ Bates (1995) 
used quantitative analysis to assess the level of poUution.^ ^ Wijetilleke (1995) examined the 
burning of fossil fuel is the major culprit of air pollution which leads to production of 
pollutants such as CO, SO2, NOx, HCHO, lead, and exhalable particulates such as dust, 
smoke, fumes.^ ^ Williams (1995) studied effects of traffic noise on health of the people. ^^  
Sharma (1995) carried out the study of photochemical, chemical and biochemical treatment 
of hazardous industrial waste.^ ^ Shivkimiar (1995) tried to analyzed the Industrial effluents 
found around the Patancheru industrial area of Nakkavagu basin.^' Ghos (1995) worked on 
the coal washeries and examined the diurnal variations of SPM, SO2 NO2 and C0.'*° Duddek 
(1996) examined the effects of air pollution on respiratory function. '*' Hall (1996) analyse 
the health effects in population living in density populated and polluted areas.'*'^  Yadav 
(1996) find out the geographical distribution of noise sources, spatial pattern of noise level 
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in different part of the city and its effects on human health in Ghaziabad.*^ Udayam (1997) 
He assessed the behaviour of sex workers to determine the causes of many social 
problems.''^  Narayan (1997) monitors the S02and N02and heavy metals such as Pb, Cd, Cr, 
Ni and Zn, at 15 sampling station in 1995 in order to find out the impact of air pollution in 
Varanasi. '** Dube (1997) observed that environmental problems are the results of unplanned 
and haphazard urban development/^ Nigar (1997) viewed that the most alarming 
environment problems is the contamination, of air water, land and soil in AbduUahpur 
(Meerut).'*^ Biswas (1998) highlighted the status of supply, waste water generation, 
collection and treatment.''* Nigar (1998) argued that industrialization on one side is 
contributing its share in economic development of a region but on the other hand industrial 
pollution is spoiling water, air and soil in the surrounding region of Modinagar, Ghaziabad 
district/^ Khopkar, (1999) examined the rising trend of SPM level and its effect on health of 
the people of Mumbai.^ " Singh (1999) assessed solid waste management system in the 
Lucknow city. '^ Khare (2000) studied the various source of indoor air pollution and their 
effect on human health/^ Ghose (2000) tried to find out the relationship between SPM level 
and health condition of the people of Calcutta." Biswas (2000) analyzed the solid waste 
generation and collection in class II town in India.^ "^  Mohan (2000) used multiples 
regression techniques and analysed of the variation of the existing road traffic noise level in 
different residential density zone of New Delhi.^ ^ Abdul (2000) find out the suitable 
alternate site for land fill for solid waste disposal and proposed in Sari city centre of 
Mazandaran Province (Iran).^ ^ Jain (2000) examined the ground water samples of the study 
52 
53 
Yadav, B.K.S. and Bilar, R. (1996), Ghaziabad City noise Pollution and its Effects on Human Health, National 
GeographicalJournal of India. Vol. 42, pp. 216-221 
Udayam Nambodir and Chawdhiy, N. (1997), Behaviour: Sex Workers Legal Soliciting, India Today, http:/ 
iwww.india.loday.com/i today 0812 1997/working.html. 
Narayan Laxmi And Kumara, V. K. (1997), Effect of Air Pollution on Human Health in Varanasi City, National 
GeographicalJournal of India, Vol. 43, pp. 44-52. 
Dube, K.K and Kumar. C.S. (1997), Environmental Problems in Varanasi City: A Geographical Perspective, 
National Geographical Journal of India, Vol. 43, pp. 102- 111. 
Anjum Nigar, (1997), Environmental Degradation of AbduUahpur; Meerut District, National GeographicalJournal 
of India. Vol. 45, pp. 163-169. 
Biswas Dilip (1998), Status of Water Supply and Waste Water Generation, Collection Treatment and Disposal in 
Metro Cities. CPCB Series/24/1997-98. 
Anjum Nigar, (1998), Habitat, Environmental Degradation and Quality of Life in Modi Nagar, Ghaziabad District 
U.P, Geographical Review of India. Vol. 59, pp. 159 - 163. 
Khopkar, S.M. (1999). SPM- Toxicity, Characterization, Monitoring & Control, Research Journal of Chemistry & 
Environment. Vol. 3. pp.75-79 
Singh, O. and Srivastava, N. (1999), Problem and Management of Solid Waste of Lucknow City, Geographical 
Review of India, Vol .61, pp. 390- 397. 
Khare, M. & Gupta, S. (2000), Indoor Air Pollution, Journal oflAEM. Vol. 27, pp 103- 110. 
Ghose, A.R. (2000), Air Pollution and Health in Calcutta: An Analysis, Geographical Review of India, Vol. 62, pp 
370-378. 
Biswas Dilip, (2000), Status of Heater and Waste Water Generation. Collection Treatment and Disposal in Class II 
Town, Control Urban Pollution. Cups Serics/49/l 999-2000. 
Mohan, S. et al. (2000). Multiple Regression Analysis of Road Traffic Noise Data of Different Density Zones of 
New Delhi, Journal lAEM, Vol. 27, pp. 117-121. 
Abdul, M. A. (2000), Solid Waste Management in Mazandaran Province Iran, Journal lAEM, Vol. 27, pp. 146-150. 
15 
Introduction 
area (Sagar district, Madhya Paradesh) and find out the most of the water samples, falls in 
the Ca, Mg, hydro-chemicals. '^ Biswas (2000) carried out a study for the assessment of 
water supply and sewage generation collection and disposal status in class II town. 
Aurangabadkar (2001) analysed the quality of ground water around a municipal 
refuse dumpsite and found higher concentrations of Chromium, Zinc, Lead, Iron and 
Manganese. '^ Sengupta (2001) determined the critical level of air quality with respect of 
R.S.P.M.^ ° Singh (2001) studied levels of noise pollution of Patna city. '^ Smith (2001) 
examined the relationship of suspended particulate matter (Pm'°), sulphur dioxide and oxide 
of nitrogen in the ambient air of Calcutta with respiratory diseases.*^ ^ Gupta (2002) studied 
the trend of SO2, NO2 and SPM in Indian cities and its effects on human health. 
Chakraborty (2002) carried out the study on traffic noise level at twenty four pre-selected 
road transactions of Calcutta Matropolis.^ Singh (2002) analysed the surface and 
subsurface water quality based on experiment of collected smples from different part of the 
river Damodar basin.^ ^ Biswas (2002) identified the causes and consequences of 
degradation environmental condition of Lucknow city.^ Chandraskar (2002) monitored 
level of SPM combined with SO2 and NO2 in ambient air quality for Tutikoran.^' Patnaik 
(2002) presented the status of water pollution generated from major industries in Paradip 
areas.^ ^ Macwan (2003) tried to focus on the domestic waste generation behavior at zone 
level and also multiple regression techniques are employed to build the predictive model. 
Dixit (2003) for the analysis of heavy metals concentration in surface groimd water supply, 
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70 
samples obtained from four treatment plant and 80 tube wells at Delhi. Kishu (2003) 
examined the pollutants like SMP, SOi.NOx and HCHO during October in Lucknow city7* 
Kapoor (2003) examined the role of man in changing the face of the environment." Mohan 
S. et al., (2003) used a mathematical model for prediction of road traffic noise for hidian 
condition, based on the concept of CORTN model for noise level.^ ^ Sharma (2003) deal with 
the monitoring of water quality of Hathli stream, Himachal Pradesh, over a stretch of 4 km, 
taken parameters like BOD, COD, Alkalinity, TDS and DO.'^ '^ Kumar (2003) analysed the 
PMio 33-65 per cent exceeded during the period of 1991-2000 in Mumbai.^ ^ Varma (2003) 
point out the cause of the air pollution and examined the level of SO2, NO2, RSPM. Saha 
(2003) showed that the entire canal system is a noxic and unsuitable for sustaining aquatic 
life." Dutta (2003) examined the type of crime against women.^ ^ Soni (2003) defined the 
juvenile delinquency and explain the role of family in the incidence of juvenile 
delinquency.'^  Tandon (2003) Viewed that people participation is no doubt a vital for the 
success of any program whether it is related to prevention of crime or for the treatment of 
offenders.*" Pangtey (2004) examined the presence of kilns in Lucknow are cause of high 
concentration of SPM level (93.3mg/m^).*' Kumar (2004) deal with the pysico-chemical 
analysis of water, bacterial and heavy metals analysis and also point out the sewage 
pollution, water pollution, water quality assessment, water pollution management for river, 
ponds, lakes, ground water etc.*^ Bansil (2004) focuses on causes and sources of 
environmental degradation. Pardhan (2004) examined the air quality and found that high 
concentration of RSPM with their metal content in the ambient air during pre monsoon and 
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winter season. *'' Unnisa (2004) deal with Physico-chemical analysis of surface and ground 
water in Katteden industrial area.*^  Gupta (2004) studied the status of basic amenities 
prevailing in selected slums in Aurangabad city. ^ ^ Suicide Fact Sheet, (2004) explains that 
suicide is the major leading cause of death in the world. '^ Mahindru (2004) assessed the 
position of potable water availability in India. ^ ^ Das (2004) assessed the intake of polluted 
air have adverse effect on health.^ ^ Krishnkumar (2005) examined the environmental 
degradation and skewed agricultural practices, is the out come of urbanization, 
industrialization.'" Social Watch Report (2005) revealed that income alone does not reflect 
the complexity of poverty.''Amitabh (2005) evaluated the nature and incidence of social 
problem in India.'^  Deshpande (2005) assessed the water quality and found the effective 
solution. '^  Basargekar (2005) studied waste water from industry and highlighted its typical 
applications and also present a case study of waste water incineration system.'" Khadse 
(2005) examined the quality of water based on experiments of samples taken from four 
villages in Nagpur district.'^  Veerbhadram (2005) studied the ground water quality 
parameters in and around of industrial area of Vishakhapatnam using GIS.'^ Gupta V. J. 
(2005) pointed out an outcome of the impact of all the Geogemc factors by the population 
living in any particular area due to deficiency of fresh air.'' Upadhayay (2005) introduced 
AIWPS as a system worthy of consideration for waste water treatment in tropical coimtries 
like India.'*Asadi (2005) conducted a preliminary survey of area under zone III of 
Municipal Corporation of Hyderabad to assess the ground water quality." Singh (2005) 
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collected water samples from wells, springs and rivers during pre and post monsoon to 
analyze various parameters and trace element for Udhampur district of Jammu & 
Kashmir.'"** Thangadruai (2005) studied the noise levels of Ambur town in silence, 
residential, commercial and industrial zone.'"' Shukla (2005) studied the existing noise level 
in urban areas due to the movement of vehicles in Lucknow city.'"^ Tiwari (2005) assesses 
the intensity of noise in different zones of the Kanpur city and found that most of the zones 
surveyed are under the threat of noise menace.'"'' Thangadurai (2005) studied noise level in 
the city of Salem in silence, residential, commercial, industrial zones and road 
intersections.'"^ Pachpande (2005) hearing status and audiometric analysis reported 84 per 
cent teachers and 92 per cent, students have hearing difficulty, the analysis based on 
audiometric testing mild hearing loss (25 to 35 dB).'"^ Rajeshkar (2005) estimated and 
predicted noise levels exceed or are about to cross the permissible standards at most of the 
sampling sites of Madurai city.'"* Singh (2006) examined the household water supply and 
the occurrence of associated diseases. Prasad (2006) attempted to predict concentration 
of carbon monoxide at congested intersection of Chermai city using General Finite Line 
Source Model use for prediction of CO concentration at Guindy-Kathepara and 
Koyambatoor intersection. Log Logistic Distribution Model use for estimate the probability 
of exceedance of CO concentration in study area, and the index of agreement of 0.8185 and 
0.8895 for Guindy-Kathepara and Koyambatoor intersection respectively. Shivaran 
(2006) observed the effect of biological dentrification process on water quality. '"^  Thakur 
(2006) assessed the noise levels at the major traffic junctions and community area near an 
educational institution of an urban city."" AH (2006) wrote down socio-cultural factors is 
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the prime causes and consequences of communal riots in Indian cities.'" Manohar (2006) 
assessed the rate of crime against women from 1999 to 2004 and point out the states have 
highest crime rate against women. "^ Lokeshwari (2006) measured the heavy metal 
concentration PMio collected from three sites with different activities in Banglore urban 
region."^ Gupta (2006) presented management scenario of biomedical waste practicing at 
Balrampur Hospital Lucknow.^ ^^ Sengupta (20006) examined the sources, causes of air 
pollution and also analysed the trend of NO2, SO2, SPM in seventeen cities of Indian from 
2003 to 2005."' Banerjee (2006) analysed that the day time noise level was much higher at 
all locations in respect to the night time noise level. The Day Night equivalent noise level 
was determined and ranged between 67.16 dB and 89.44 dB."^ Kisku (2006), find out 
during day and night time noise level higher than their prescribed standards which may pose 
a significant impact on quality of life, this study based on field survey conducted at 12 
locations from residential, commercial, and industrial areas."' Sagar (2006) assessed the 
noise level in Visakhapatnam and found that the noise level higher than the recommended 
limit at residential zone, traffic zone, industrial zone and silent zone.' '* Haq (2006) analysed 
poor households in Bangladesh depend heavily on wood, dung and other biomass fiiels for 
cooking, they are badly affected by it, this result drawn on the basis of field survey and find 
out the correlation between PMio and biomass ftiel.'" Afone (2007) examine the nature and 
quantity of households solid waste generation in oyo (Nigeria), based on conducting field 
120 survey. 
Keeping in view, the studies done by the above mention scholars and scientists in 
India and abroad, it can be concluded that most of the studies focuses on specific pollutants, 
diseases, and community etc, not on the overall impact of environmental pollution on the 
inhabitants in geographical perspective. In this study, researcher attempts to assess the, 
"Impact of environmental pollution on the inhabitants of Lucknow city". It is the prime 
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focus of the study for the coming generation to make the life better and environmentally 
sound. 
Concept of Environmental Pollution 
Environmental pollution may be defined as the disequilibriiun in the harmonious 
blend of different components of environment through induction of pollutants in the 
environment largely by man's activities. The report of the environmental pollution panel of 
the U.S. President's Science advisory committee(1965) conceptualized it as "unfavorable 
alteration of our surroundings, wholly or largely by the product of man's actions through 
direct or indirect effects, of changes in energy consimiption patterns, radiation levels, 
chemical and physical constitution and abundance of organisms". Perry defines 
Environmental pollution as "the release by man, of substances (or energy) to the 
enviromnent in quantities which damage his resources. It can be regarded as a form of 
resource misuse. In simple words. Environmental Pollution is an undesirable change in 
the physical, chemical or biological characteristics of our air, land and water that may or 
will harmfully effect human life or that of desirable species, our industrial processes, living 
conditions and cultural assets or deteriorate our raw material resource. Pollution of all sorts 
impairs the quality of our environment. The growing toll of health and happiness by 
environmental pollution in the last five decades caught the attention of Government 
organizations, institutions and researchers. Pollution is caused by pollutants, substances 
which adversely alter the environment by changing the growth rate of species, interferes 
with the food chain, is toxic or interferes with the health, comfort, amenities or property 
values of the people. It may be solid, liquid or gas. The solid particulate pollutants include 
aerosols, industrial wastes, such as lead, mercury, asbestos, etc. The liquid pollutants are 
dissolved solids. Ammonia, Urea, Nitrates, Chlorides, Fluorides, Carbonates, Insecticides 
and Pesticides- all in dissolved form, oil and greases, etc. The major gaseous pollutants are 
Carbon dioxide. Sulphur dioxide. Nitrogen oxide, etc. These pollutants diffuse through 
various environment mediums; like air, water, land etc, hence environmental pollution has 
been studied under different heads as per their nature as follows. 
Air Pollution 
Air is obviously the first and foremost susceptible component of our enviroimient. 
The immediate environment of man comprises of air on which depend all forms of life but 
the pure and ambient air becomes polluted due to human activity. In the past, air pollution 
meant smoke pollution but today it has become more subtle and recognizes no geographical 
Perry, A. H. (1981), Environmental Hazards in the British Isles. George Aliens & Union Ltd., London, P.128, 
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or political boundaries. There is some specific definition of air pollution. Indian standard 
institution defines "air pollution on the presence in ambient atmosphere of substances, 
generally resulting from the activity of man, in sufficient concentration, present for 
sufficient time and under circumstances to interfere significantly with comfort, health or 
welfare of persons or with full use or enjoyment or property". WHO defines air pollution 
on the discharge into the atmosphere of foreign gases, vapors, droplets and particulates, or 
of excessive amount of normal constituent either from natural sources such as volcanoes, or 
from man's activities.' ^ 
On the other hand air pollution defines any substances in the normal composition of 
the air either qualitative or quantitative, which affects adversely the living system 
particularly the human life, is called air pollution. Air pollution means many things to many 
people. To the household, it may be the source of eye and throat irritation, to the farmer it 
may be damage vegetation, to the pilot it may be dangerously reduce visibility, to the 
ecologist, it means air quality degradation and toxicity to the life supporting atmosphere so 
the air pollution has broad spectrum.'^^ 
Sources of Air Pollution: There are many sources of air pollution which are as follows. 
Automobile: Vehicular boom is the major source of air pollution in the developed and 
developing world. Air pollution caused by vehicles has been described as the "disease of 
wealth" auto exhaust pollution has assumed a menacing proportion in the developing 
countries it contributes 40 to 70 per cent of the total air pollution in urban areas.'^^ 
Industries: Industrialization is the basic cause of air pollution. Industries emit amounts of 
pollutants, combustion of fuel generate the heat and power produces smoke, SO2, NO2, ash, 
hydrogen fluoride, hydrocarbons, CO2, CO, hydrogen sulphide which are the more noxious 
element and dangerous for human health, plant, animal and property. 
Domestic sources: Domestic combustion of coal, wood, oil, indoor smoking is a major 
source of smoke, dust, SO2, NO2, VOCs etc. it is also the major cause of indoor air 
pollution.'^^ 
Type of Air Pollution 
Air pollution is the results of the combined effect of several pollutants. These 
pollutants are associated with each other and also react with other elements, therefore it is 
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difficult to categories them. They can be classified in different ways. It may also be 
classified according to manner in which they reached the atmosphere are as follows. 
Primary pollutants: The primary emission are fine particle (less than 100 mm in diameter) 
include metals, carbon, nitrate, salts, silicate and also living matter such as bacteria. Coarse 
particles over 100 |am diameters are less serious problem, because of their rapid removal by 
gravitational setting. '^ ^ 
Secondary pollutant: The secondary pollutants are ozone, formaldehyde, and other very 
reactive compounds such as sulfiir, nitrogen, halogen; etc'^ ^ secondary pollutants originate 
fi"om chemical reaction in the atmosphere. Several type of reaction may take place in the 
atmosphere. (1) Thermal gas phase reactions are the result of the collisions of two molecules 
which possess appropriate energies. (2) Photochemical gas phase reaction involves the 
dissociation or oxidation of a molecule up on absorption of radiation by the molecule. (3) 
Liquid phase reaction is mostly ionic in nature, possibly catalyzed by substance present in 
the liquid.'^ " 
Characteristics, Sources and Impact of Air Pollutants 
Those elements contaminate the air quality called air pollutants alters the physical 
and chemical characteristics of the ambient air quality and poses a great threat to the society 
they are Sulphur dioxide. Nitrogen dioxide. Particulate matter Respirable suspended 
particulate matter and suspended particulate matter. Their characteristic, sources and impact 
are discussed in sequent manner. 
Sulphur dioxide: Sulphur dioxide is very soluble in water (11.3gm /lOO ml water at 20°C) 
forming weakly acidic sulfurous acid (H2SO3). It is oxidize more readily by atmospheric 
oxygen in aqueous aerosols. Sulfur dioxide is a nonflammable, colorless gas with a pimgent 
irritating odor.'^' SO2 is the major pollutant in ambient air, the oxide of sulpher include 
carbonyl sulfide (COS), carbon disulfide (CS2), dimethyl sulfide ((CH3)2S), hydrogen 
sulphide (H2S) and sulfate (S0^"4).'^ ^ The exact oxidation mechanism in the atmosphere is 
not entirely understood in the absence of catalyst. The rate of SO2 oxidation is small. SO2 
dissolves in fog or cloud droplets become sulfuric acid.'^ ^ Sources of sulfur dioxide are the 
transportation sector, fuel combustion at electric utility, industrial, residential and 
no 
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commercial areas, chemical indxistries and metal industries or where ever natural oil and 
coal are burnt in order to generate energy.'^ '* Biological decay, organic matter and sea spray 
are also the source of SOi.*^ ^ High concentration of SO2 can results in temporary breathing 
impairment for asthmatic children & adults who are active outdoors. It causes irritation of 
eyes, respiratory symptoms, increased mucus production, cough and shortness of breath, 
chest discomfort, bronchitis and phlegm. 
Nitrogen dioxide: The oxide of nitrogen includes nitrous oxide (N2O), nitric oxide (NO), 
nitrogen dioxide (NO2), nitrogen trioxide (NO3), nitrogen sisqui oxide (N2O4), and nitrogen 
penta oxide. '^ ^ NO2 formes in the atmosphere by oxidation of nitric oxide. Both NO and 
NO2, the sum of which is designated NOx are consider a major air pollutant. Nitrogen 
dioxide is reddish brown gas with sharp pimgent irritating odour. It is more invidious 
pollutants. This gas is highly irritating, corrosive and toxic to health. But more importantly 
it serves as an energy trap by absorbing sun light to form nitric oxide and atomic oxygen. 
Nitrogen dioxides are emitted due to coal, oil and gas combustion from respective stationary 
and mobile devices. The burning of fossil fuel at high temperature nitrogen dioxide (NO2) is 
emitted along the NO. NO2 is also formed in the atmosphere by the oxidation of NO. Nitric 
Oxide is the major oxide of nitrogen formed during high temperature combustion, resulting 
from both the interaction of nitrogen in the fuel with oxygen present in the air. '^ ^ It is 
linked with respiratory symptoms. Decrease Lung Function, Chronic Cough, Bronchitis 
Conjunctivitis Sore Throat, Pneumonia and Acute Pulmonary Edema. 
Particulate Matter: Particulate matter is a mixture of many different compounds with local 
and regional variation. The particle size is described by aerodynamic diameter that depends 
on particle density and is defined on the diameter of a particle with the unit density i.e. Ig 
/m^.'''° Particulate matter is of two types Respirable Suspended Particulate Matter and 
Suspended Particulate Matter. 
In general term we call dust and particulate matter as Suspended Particulate Matter. 
SPM may consist of fine particle of silica, asbestos, talc, mica, cement, kaolin, kisselguhr, 
flyash, etc. These suspended materials may also consist of metal pollutant. Such element 
includes Beryllium, Zinc, Cadmium, Mercury, Thallium, Lead, Vanadivmi, Chromium, and 
Bhatt, p. Gowda C, joshi S.D., hasan M.Z. (2003), Air Pollution States and Air Quality Management Plan of a 
Proposed Development Area in Delhi, Journal Indi. Asso.Emir. Manag. Vol 30-P-25. 
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Manganese.''" Sxispended particulates are particles with an aerodynamic diameter of >70 
|nm, only remain for a very short period before deposition. 
RSPM may contain the fine particles of the metals such as Cd, Cr, Cu, Fe, Mn, Ni, 
Pb, 2n, it also consists of fine particles of Silica, Asbestes, Talk, Mica, Fly ash etc. The 
chemical composition of RSPM are SO2, NO2, carbon monoxide. '''^  
Particulate matter originates from natural and anthropogenic source and it is 
complex in term of chemical composition and physical characteristics.''*^ Particulates are 
having two classes of pollutant i.e. fine particles and course. Fine particles result from many 
different sources including industrial and residence combustion and vehicle exhaust. Coarse 
particles have many sources including wind blowing dust, vehicles traveling on impaved 
road, material handling and crushing grinding operation, construction, demolition, coal 
combustion, ocean spray, agriculture operation and incomplete combustion of gasoline. '*'' 
Particulate matter cause adverse effects on health. Some of the common health effects of 
particulate matter are respiratory symptoms such as runny nose, sinusitis, sore throat, wet 
cough, headache, cold, hay fever and burning of eyes. The lower symptoms include 
wheezing dry cough, phlegm, shortness of breath, chest pain, chronic obstructive pulmonary 
disease like bronchitis acute and chronic, Emphysema, Asthma, Cancer, pneumonic, 
tuberculosis etc. '*^  
WATER POLLUTION 
Water is not only a valuable economic resource but also a basic component of man's 
natural environment. Since the dawn of human history, water played vital role for the 
growth of civilization. It is evident that all the great civilization into being along the source 
of water. It is indispensable for the survival of all the organic life on the earth. But human 
being could not realize its vitality instead he started using it, consequently he has created 
water crises in quality and quantity both. The quality of water suffers on account of 
pollution. Toxic substances enter lakes, streams, rivers, oceans aiid other water bodies from 
different sources and get dissolved or lie suspended in water resulting pollution of water. 
Many large rivers become nothing more than sewers.''*^ The basic cause of this situation is 
the broad scale utilization of rivers and other bodies of water for the disposal and dilution of 
sewage and effluent. We live on the banks of polluted rivers and other bodies of water, to 
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use for hygienic purpose, let alone for drinking, inadequately sterile water is just as bad as 
to breathe polluted air. 
Causes of Water Pollution 
Water is polluted by different causes and sources. These are discussed as follows. 
Causes of water pollution 
I 1 
Natural Causes Anthropogenic Causes 
Domestic and Industrial Agricultural Radioactive Thermal Oil Pollution Mining Water 
Sewerage effluents effluents effluents Waste Pollution Pollution 
by death 
Natural: Some natural substances play a major role to pollute the water. Natural causes of 
water pollution are waste created by animal and other living organism present in the water, 
soil, mineral, gases, human material etc. The element which causes the water pollution may 
be organic and inorganic. The mineral like, sodium, potassium, magnesium, etc. present in 
water if these are more than permissible limit are harmful for al the biomass life. 
Anthropogenic: A specific aspect of water pollution by man is disturbance in the regime of 
the water bodies known as anthropogenic cause. It harm to the utility value of the water 
which is growing threat to the earth's water resources. Several type of activities cause water 
pollution some are mentioned as follows 
Domestic waste water i.e. discarded from household, contains a wide variety of 
dissolved and suspended impurities, organic material such as food, vegetable waste, plant 
nutrient come from chemical soap, washing powder etc. inorganic impurities like very small 
pieces of glass, poly bags. This domestic sewage fall into the nearest stream, lake and river 
to pollute it and also leaching of these elements pollute the ground water. Intensive 
cultivation of crops, use of fertilizers, insecticides and pesticides are also polluting the 
groundwater by leaching and surface water by run off. Waste water from industry is made 
of aqueous waste sfreams from different section containing number of heavy metals such as 
Cd, Cu, Zn, Ni, Co, Fe, Cr, Pb, etc. it pollute the groundwater by leaching and surface water 
by runoff and affect all the aquatic life. Radioactive material like sfrontium 90 percolates 
into ground water and carried out by rivers and sfream contaminates the water. Besides, 
other sources of water pollution affecting human and animal lives are thermal pollution, 
sleek oil, mining, quarries, disposing off dead bodies.''** 
Sources of Water pollution: Water is polluted at source point and non-point source. Point 
sources are well recognized and non-point sources difficuh to recognize. 
'"' Saxena, H.M. (1999), Environmental Geography, Rawat Publication, New Delhi, p. 119. 
"" Saxena, H.M. (1999), op cit., pp 124-128. 
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Point sources of pollution occurs when harmful substances are discharged directly to 
the river, lake, stream or ocean, from municipal, domestic, industrial sources into rivers or 
streams, such sources are easily identifiable and is called as point source pollution. 
Non-point sources refers to the pollution of water other than Municipal and 
industrial discharge. It include weathering of minerals, erosion of land and forest, residues 
of natural vegetation, agriculture chemicals, transportation, construction and demolition of 
buildings, accumulation of dusts and many other are non point sources are difficult to 
149 
recogmze. 
Impact of Water Pollution on Health 
man's health may be affected by the ingestion of contaminated water either directly or 
through the use of contaminated water for purpose of personal hygiene and recreation. 
Mostly developing countries carry a heavy burden of water bom and water related diseases 
which classifies. 
Biological (Water Bom Diseases): Those diseases caused by the presence of an infectious 
agent in water called water bom disease. Hepatitis A, Diarrhea, Typhoid Dysentery, 
Cholera, Amoebiasis, Roundworm Infestation, Threadworm Infestation, Hydatid disease, 
Weil's disease, schistosomiasis, Guineaworm and Fish tape worm. 
Chemical Pollutants: deficiency and excess of chemical in the water may affect man's 
health not only directly, but also indirectly by accumulating in aquatic life (i.e. fish) invite 
diseases. The presence of fluoride at about 1 mg/L in water to protect against dental carries 
but owing to the access of fluoride in the water affects teeth and causes disease called 
Fluorosis. Arsenic salts presents in water cause cancer, cadmium affect kidney and barium 
carbonate has bad effect on veins nervous and heart. The presence of manganese in water 
causes loss of memory, impotence and eye disease. Presence of mercury in drinking water 
can cause loss of vision, hearing and of intellectual abilities.'^" 
• Some diseases are related to the diseases carrying insects breeding in or near water 
like: Malaria, Fileriasis, Dengue Fever, Yellow Fever, African Trypanosomiasis, and 
Onchecereiasis. Some diseases are transmitted because of inadequate use of water for 
personal hygiene, like Shigallosis, Trachoma and Conjxmctivitis, Ascariasis, Scabies.'^' 
Noise Pollution 
Noise is one of the most imdesirable by product of our modem "mechanized life 
style" it may not seem as insidious as toxic chemical contamination. But it is a pollution 
Kelkar, P. S. and Deshpande, L. S, (2003), control of Non point source pollution of water resources, Journal of 
Indian association for environmental management, Vol. 30, pp. 107-108. 
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problem that causes deterioration of environmental quality, noise is not a substance that can 
accumulate in the environment like most other pollutants, but it is an unvs^ anted unpleasant 
and non informatory sound, it is uneasy, undesired sound produced by traffic, industrial 
units, aeroplanes and similar other sources. It can be defined as any sound that is 
undesirable because it interferes with speech and hearing, is intense enough to damage 
hearing, or in other wise annoying.'^ ^ Unwanted sound, or noise such as that produced by 
air planes, traffic, or industrial machines, is considered a form of pollution.'''* It has two 
properties: loudness or intensity and frequency. 
Loudness: Loudness or intensity depends upon the amplitude of the vibration which 
initiated the noise. The loudness of noise is measured in decibels (dB) when we say that 
sound is 60 dB, it means that it is 60 dB more intense than the smallest distinguishable noise 
or the 'reference' sound pressure, which is understood to be 0.0002 microbar or dynes/cm .^ 
A dyne is 1/1000, 000* of atmospheric pressure. It has been observed that the human ear 
responds in a non uniform way to different sound pressure levels. It responds not to the real 
loudness of a sound but to be perceived intensity.'^ ^ 
Frequency: Sounds are produced by object that vibrates at rate that ear can detect. This rate 
is called frequency and is measured in hertz, or vibration per second. Most human can hear 
sounds between 20 to 20,000 Hz but this range is reduced with age and other subjective 
factors. The range of vibrations below 20 Hz is infi:a-audible and those above 20,000 Hz 
ultrasonic. The basic instruments used in studies on noise are, sound level meter, which 
measures the intensity of sound in dB or dB (A). Octave band frequency analyzer measure 
frequency of noise i.e. high pitched, low pitched or of variable pitch and audiometer which 
measure hearing ability'^ * 
Sources of Noise Pollution: The sources of noise pollution worldwide are vehicular traffic, 
aircraft, rail, industries, factory machinery, construction work, home appliances, audio 
entertainment system, crackers, loudspeakers etc. following are the main sources of noise 
pollution. Industrial Sources : Industrial noise is a by-product of energy conversion 
manufacturing industries, laundries and other industries where big machines are working at 
a high speed have noise pollution i.e. 110 to 115 dB.'^ ^ Loud Speakers: Loud speakers are 
used in many occasions like marriage, festivals, jagrata etc. continuously for hours together 
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with their loudest capacity and also frequent use of loud speakers by temples, mosques, 
churches, gurudwara and other places of worship creates high intensity of noise. 
Automobiles: Automobiles contributes noise pollution because of frequently of blowing 
horn, defective silencer pipes produced noise. Trains: In India steam engines are commonly 
used by railway which produces lot of noise but in modem era introduction of fast trains the 
noise pollution has substantially increased day by day. Aircrafts: High speed air crafts 
produced high intensity of noise. The supersonic aircraft have added more and more noise 
for the flight of person who lives near aerodromes. Construction Work: Demolition and 
construction of urban renewal and expansion always make the urban man a victim of noise 
pollution. During the construction of new building huge machine are used which produced 
lot of noise. Projection of Satellites in Space: Satellites are projected in the space with the 
help of high explosive rockets, application and use of these rockets produce deafening noise 
at the time of lifting of a satellites, tones of RDX and other explosive are used in these 
operations which creates noise pollution as well as air pollution. Besides, radio and 
microphones can cause pollution if they are switched on with high voliraie causes noise 
pollution. 
Effect of Noise Pollution on Health 
Noise has effect the health in two ways - auditory effect and non-auditory effects. 
Auditory EfTects: Auditory effects are of two types - Auditory fatigue and deafness. 
Auditory fatigue appears in the 90 dB region associated with side effects such as whistling 
and buzzing in the ears. Continuous noise may lead to gradual decline in the hearing ability 
and eventually deafiiess; it may be temporary or permanent. Temporary hearing loss occur 
in frequency range between 4,000 to 6,000 Hz. Repeated and continuous exposure to noise 
around 1000 decibels may result in a permanent hearing loss. 
Non-auditory Effects: Non auditory effects such as, noise interferences with speech 
communication lie in the 300-500 Hz frequencies such frequencies are commonly produced 
by road and air traffic. Aimoyance is a psychological response; neurotic people are more 
sensitive to noise than the balance people, which express great annoyance. Reduction in 
work efficiency symptoms of tiredness is one of the consequences of noise pollution and 
deterioration in efficiency or even a complete loss of the ability to do work production in 
noise has been foimd to increase work output.'^' Physiological changes occur in the human 
body as a direct noise exposure. These are: rise in blood pressure, increase in heart rate and 
breathing rate and increasing in sweating rate, it is also may narrowing of pupils effect 
Park,K. (2005), 0/7.C//, p.551 
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colors perception and reduce night vision.'^ "^  Besides affecting health, noise may also 
economic loss. 
Solid Waste Generation and Disposal 
Solid waste is a useless material that is by product of human activities including 
municipal, industrial, commercial wastes, sewerage, waste resulting from agricultural and 
animal husbandry operation and other connected activities, demolition wastes and mining 
residue. It can be defined as non-liquid waste material arising from domestic, trade, 
commercial, agricultural, industrial activities and from public services. In an urban setting 
waste been described as "material for which the primary generator or user abandoning the 
material within the urban areas requires no compensation upon abandorunent". The term 
solid waste includes biodegradable or organic and non-biodegradable or inorganic. Organic 
waste includes mainly kitchen waste, straw, hey, paper and animal excreta. Non-organic or 
non-biodegradable wastes include stone, rubber, plastic, glass, bricks, masonry, ferrous and 
non ferrous metals. Solid waste generation is a natural and inevitable part of life, it is an 
urban territorial phenomena. In urban areas particularly in developing countries, it has 
become a life threatening issue due to the growing magnitude of the urban areas resulting in 
generation of voluminous waste. There is wide variation in the nature and composition of 
solid waste depending upon the economic status, climatic condition, frequency of collection, 
food habits, ethnic composition etc. Improper handling of solid waste poses serious hazards 
to both human health and environment.'^ ^ 
Classification of Solid Wastes: On the basis of origin and characteristics solid waste can be 
classified as; Domestic waste, industrial waste, commercial waste, agricultural waste, 
human waste, biomedical waste, and municipal solid waste. 
Domestic Waste include the household garbage, food scrap, old newspaper, a variety of 
plastic items, bottles, lawn trimmings, broken toys., etc. 
Industrial Waste consist of wood dirt, chemicals, paints, ferric and nonferric material, 
organic and inorganic waste, polythene bags, recyclable and non recyclable material etc. 
Commercial Wastes come from stores, shops, corporate offices includes, paper, food 
packets, bottles, polythenes bags, pipes etc. 
Agricultural Wastes include animal manure, crop residue, leaves, vegetables, manure, 
pesticides, insecticides etc. 
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Municipal Solid Waste or garbage, trash and rubbish is generally known to be generated by 
households, markets, commercial establishment such as hotels, institutions, offices, 
education centers, hospitals, and industries and finally due to the sweeping of street. 
Biomedical Waste is hazardous and toxic to health, so it needs to be taken special care in 
handling, storing, transporting and disposing. Biomedical waste is produced by clinics, 
nursing homes, medical stores, hospitals, pathologies and other medical research centers, it 
include human tissues, body parts, animal tissues, organs, needles, syringes, scalpels, 
blades, glasses, gloves, waste generated from disposable item other than the waste such as 
tubing, catheters, intravenous sets, incineration ash and discarded medicine and cytotoxic 
drugs.'" 
Solid Waste Management System: 
Solid waste management is a part of public health and sanitation, and according to 
the Indian constitute, falls within the preview of the state list since this activity being a local 
nature is entrusted to the urban local bodies. The solid waste management system (SWMS) 
includes generation, storage, collection, recycling & reuse and disposal. These six different 
components of SWMS are also called as "functional elements" that is totality forms solid 
waste management system. These elements involve technical, financial, legal and 
environmental aspect, if any aspect is ignored, the objective of SWMS may not be achieved 
and therefore the task cannot be entertained. 
Waste Generation encompass those activities in which materials are identified as no longer 
being of value and are thrown away or gathered together for disposal, solid waste generation 
is at present an activity that is not very controllable. It is often not considered to be 
functional elements. From the stand point of economies, the best place to sort waste material 
for recovery purpose is at the sources of generation.'*^ 
Storage of Solid Waste requires a large and continuous effort for the most part, where the 
people live and in areas with limited storage space. These wastes caimot be tolerated for 
long on individual premises because of these biodegradability and they must be moved 
within a reasonable time. 
Collection includes not only the gathering of solid waste, but also the hauling of waste after 
collection to the location where the collection vehicles is emptied this location may be a 
transfer station. 
Manoharacharya and Reddy, J. (2004), op. cit., p. 125. 
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Transfer and Transport involves two steps. The transfer of waste forms the smaller 
collection vehicles to the large transport equipment, the subsequence transport of wastes, 
usually our long distance to the disposal site. 
Processing, and Recovery includes all the techniques, equipments and facilities used both 
to improve the efficiency of the other functional element and to recover usable material, 
conversion product or energy from solid waste reduction and density separation by air 
classifiers. Further separation may include magnetic device to pull out iron, eddy current 
separators for alliuninum and other metallurgical industry imit operation may also be 
used.'^ ^ 
Recycling is a series of activities that includes collecting recyclable materials that would 
otherwise be considered waste, sorting and processing recyclables into raw material such as 
fibers, and manufacturing raw materials into new products.'^ ^ 
Reuse of Municipal Solid waste, one of the simplest ways to extend the useful life of a 
variety of consimier goods and products is to donate imwanted material that still has a useful 
life. 
Recycle and Reuse of waste material now occurs most commonly in those situations where 
a product has utility than one application used polythene bags are washed after which pellets 
are produced, these pallets are again blowed for making polybags, which are widely used by 
the dealers for handle groceries etc.'^' 
Disposal 
The final functional element in the SWMS is disposal, it is an ultimate fate of all 
solid wastes. The local bodies have adopted some different methods of solid waste disposal 
like open dump, landfill, incineration, composting, waste to energy etc.*^* 
Flow chain for showing generation of wastes and its recycle methods is given in Fig 
2. 
Open Dumps: It refers to dumping of solid waste in open or uncovered areas. Generally 
the dump remains here untreated and provide the breeding ground for flies, mosquitoes, rats, 
mice, pathogen etc. In rainy season situation worsens as it contaminate the nearby land and 
water which leads to outbreak of diseases, therefore, most of the country it phased out. 
Sanitary Landfills: The most widely prevalent and cheapest method of waste disposal is 
dumping in sanitary land fills which are invariably employed in Indian cities. 
' " Cheremisineff, P.N. and Morresi, A.C. (1976), Energy from solid waste ", Mared Dckker Inc, p. 295-325. 
'*' Dhussa, A.K. and Tiwari, R.C. (1975) Waste to energy in India, Bioenergy nev/s, Vol.4, p.l2 
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Land fill structure is built either into the around or on the ground into which the 
waste is dumped. Precautions use to be taken to isolate it from poorly constructed land fill 
which allow its mixing with ground water, surface water and air ultimately pollutes the 
environment. It smells foul because of a mixture of gases are produced due to anaerobic 
digestion of the organic content in the wastes. Methane is the predominant of the mixture 
and is dangerous and polluting. The land fill gas can be collected by running tubes inside 
land fills which may be used to produce electricity by suitable technology. 
Composting: One of the most popular method being practiced in our cities, in which 
compostable matter like paper, tea bags, vegetable residue, cotton rags etc is separated 
manually. But it is quite tedious and expensive job. For successfiil composting, the 
moisture content in the waste matter should be around 40 to 60 per cent and the 
temperature, around 90° to 140°F. Carbon and Nitrogen are needed in proper ratio. After 
composting, the waste turns into a kind of humus-like material which is sued as a good soil-
enriched material. 
Incineration: It is most suitable and hygienic way for disposing solid waste, but it is quite 
expensive. It is a thermal process and is very effective for detoxification of all combustible 
pathogens. This technology is more suited to treat hazardous wastes and hospital wastes. 
The heat generated in the process may be used for energy recovery generally all 
incinerators are provided with energy recovery facilities. 
Waste-to-Energy: Municipal solid waste can be treated and converted into energy either as 
heat or electric power. A mmiber of technologies are developed based on gasification or 
anaerobic digestion or pyrolysis principles. Many power plants are working all over the 
world based on this principle.* '^ 
INDOOR POLLUTION 
Indoor pollution is one of the most important critical global environmental 
problems. The inside environment of houses often had a higher level of pollution than the 
surrounding areas. Earlier, indoor pollution has not been given much importance although 
most-of the people spent as much as 80-90 per cent of their time. However, in developing 
countries the problems of indoor pollution far out weight the out door pollution. 
In the last thirty years much attention has been paid to reducing the outdoor 
pollution, but only few years back the International Scientific Community worried about 
reducing the contamination of the closed environment, because 90 per cent of the people 
spent their time in closed environment especially children, older people and women. The 
Manoharachaiy, & Reddy, J. (2004), op.cii. p. 19-23. 
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composition of indoor atmosphere is fimdamentally same as the outdoor atmosphere but the 
amount and types of contaminants are differ from each other. 
The major sources of indoor pollution are, per head living space availability, size of 
the house, construction material (brick kilns, mud thatched, leaves and bushes etc), eating, 
cooling devices and cooking apparatuses etc, ill ventilation, use of the space an activities 
done with in it (like one room use as multipurpose), smoking in the house and smoke come 
from out side, inadequate and contaminated supplied water quality, insanitation and 
improper construction of drainage around the house, use of musical appliances, frequent 
movement of vehicles and trains near to the residents, location of the house near to the 
traffic junction, nature of storage of house holds waste inside the house and its disposal, 
improper collection of solid waste by Mimicipal Corporation. 
The study of indoor pollution is of immense important in present day arena of 
research, because the urban area is getting packed into packed and every bit of space are 
used intensively. These are the major culprit of indoor environment which adversely affect 
the human life. The main observed effects of indoor pollution are, respiratory effects, 
dermal and mucosa irritation, effect on gastrointestinal apparatus, effects on reproductive 
system, infection and intoxication, effect on nervous system, cardiovascular effects, 
auditory and non auditory effects 
SOCIAL POLLUTION 
The 21^ * century has brought the civilization at a juncture when the academician 
researchers, thinkers theorist or in other words thousands of authors around the world are 
converging on one issue rather very important issue of degeneration and deterioration of the 
value system of the society, which has ruptured and fractured the whole social fabric The 
discussion which were once focused to the social problems of any society have entered onto 
the arena "Social Pollution" The modem day social problem whether it is alarming 
population growth, unchecked migration, urbanization, infant mortality, gender gap, 
literacy situation, poverty, child labour, unemployment, beggary, gender inequality, status 
of children, crime against children, status of dalits, domestic violence against women, crime 
against women, girl and women trafficking, maternal health, dowry system, drug abuse, 
status of women, divorce, hunger, corruption in different walk of life HIV/AIDS .violence 
and terrorism, communal riots, slum and squatter settlement or continuous decadence in 
the moral and ethical values. The entire elements which vitiate the social environment come 
under the social pollution. 
35 
CHAPTER 1 
GEOGRAPHICAL PROFILE 
OF THE STUDY AREA 
I" Chapter 
1.1 General Setting of the Study Area 
Lucknow city is generally, synonymous to culture, known for its Adab and Tahzeeb, 
Lucknow is also associated with its legendary hospitality, and leisurely way of life, fabled 
edifices slept in history, world renowned cuisine and exquisite sham-e-Awadh. Lucknow the 
golden city of the east retains an old world charm that fascinates one and all. It is regarded as 
one of the finest cities of India. Lucknow emanates a culture that combines emotional 
warmth, a high degree of sophistication, courtesy and a love for gracious living. This 
sublime cultural richness famous as 'Lucknavi Tahzeeb' blends the culture of two 
communities living side by side for centuries, sharing similar interest, speaking a common 
language. Many of cultural traits and customs to Lucknow have become living legends 
today. Sure enough while the city has its fair Share of Imambaras, Chikankari, Zardozi, it 
has a fine sprinkling of plush showrooms, restaurant, cyber cafes, pool parlors, clubs, and 
hotels, several international InfoTech companies and corporate houses have come to 
Lucknow making it a truly cosmopolitan city. Through the ages Lucknow has been a city 
where the rays of different cultures, castes and creeds fell into focus, where Indians and 
foreigners alike came, where charmed by its composite culture and peaceful ambience and 
made it their home leaving their mark on the city. It was an ancient seat of learning. It has 
been a city of garden and impressive monuments places of worship belonging to all seats and 
denomination of important religion dot the city's landscape. The culture of north India is 
best reflected in the Ganga Jamuni Tahzeeb achieved here. Art, music dance, and drama 
flowered under the active patronage of Nawab of Awadh. The city has two discernible 
entities viz, the older habitation in the central part and the newer settlements all around it the 
older areas of the city (largely South of the Gomti river) are characterized by high density 
and pre-colonial settlement structures and ethos. The oldest dense settlements and relatively 
newer areas built during colonial period make up the core of the city. The city is promising 
fiiture lies in its glorious heritage. 
1.1.1 Location and Administrative Divisions 
Lucknow city formed the central part of the province of Oudh and capital of Uttar 
Pradesh occupies central position of the district. It is situated along both side of the river 
Gomti- a tributary of the river Ganga. It lies in between 26''30' to 27° 10' North latitude an 
80°30' to 81° 13' East longitude. It covers an area of 2544 sq. km and the area of city is 
310.104 sq km excluding cantonment area. It has 2.207 million populations with the density 
of 7120.25 persons per sq. km. It is surrounded by the districts Sitapur in the North, 
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Barabanki in the East, Raibareli in the South, Hardoi in the North West and Unnao in the 
South West (Fig 1.1).* 
Location 
Lucknow 
15' 
Lucknow City 
Source: census of India 
Fig 1.1 
Administratively the whole city has been divided into six zones. Each zone is divided 
into wards and ward is further divided into mohallas. Thus there are 6 zones and 110 wards 
in the study area. 
1.2 Physical Setting of the Study Area 
The City of Lucknow is a part of the district of Lucknow situated on the both side of 
the river Gomti. Physical configuration is almost flat with some irregularities of physical 
' Uttar Pradesh District Gazetteer, (1959), Lucknow, vol. 37, (Govt, of India), p. 1. 
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constituents are found at micro level which differentiate its entity. Broadly, it may be 
divided into three physical divisions, which are as follows 
i. The Gomti Basin 
ii. The Sai and its catchment's area 
iii. The Central upland. 
These divisions are distinct to one another. To the North and East of Gomti, there is 
an undulating plain which is traversed by number of small streams during rainy season and 
subsequently join the river Gomti on its left bank. The Gomti basin comprises of the parts of 
the paragna of Malihabad on the right, those of Mohana on its left, and the central part of its 
basin is occupied by the city of Lucknow. The city has its slopes gently towards the East; 
lateral slopes are towards the Gomti River which flow from North West to South East 
through the heart of the city. Hence the profile of the city is slightly undulating, protection 
bunds have been got constructed on both sides of the Gomti River to prevent out flow of 
water during rainy season. The Sai and its catchments area cover the South and South 
Eastern part of the district and the central upland marks the water shed and forms the most 
fertile part of the district.^ 
1.2.1 Geological Structure 
The geological structure of the region is basically alluvial character. It is composed 
of fine sandy silt with occasional beds of clay and kankar, revealed through the boring at 
different Location. Fig 1.2 exhibits the Strata of the city. The dominant deposit is kankar 
found ubiquitous in varying thickness from two to five feet below the ground. Pottery clay is 
found in a large quantity in the city and sand is also foimd in the city in different beds and it 
largely found along the river Gomti.^ Fence diagram of the region exhibits the lithological 
characteristics (Fig 1.2). 
1.2.2 Hydrogeology 
The area is underlain by Quaternary alluvium consisting of clays, occasional kankar, 
and sand of various grades in different proportions. The sandy horizons at different depths 
form the main aquifer of grovmd water in the area (Fig 1.3). The area can be broadly divided 
into two geologic units namely yoimger and older alluvial plains. The younger alluvial plain 
lies all along the river Gomti and forms a wide flood plain. The older alluvial plain occupies 
higher level than younger alluvial plain along uplands and as acting natural levies, paleo 
charmels and meander scars. 
^ Uttar Pradesh District Gazetteer, (1904), Lucknow, vol. 37, (Govt, of India), p.5. 
Agarwal, C.S., Srivastava, P.K., Khan, A.M., Kumar, R. (2001), Landuse, landcover mapping of Lucknow city 
using remotely sensed data, pp. 2-3 
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Fence Diagram 
Lucknow City 
Based on Lithological Logs 
mohibulapur 
day 
day sand 
fine sand 
kankar 
kankar -san. 
kankar day 
sand 
puree: CGWB Report. 2001. p.lg_ 
Fig 1.2 
The results of 32 exploratory bore holes drilled by CGWB ranging in depth 100 mbgl 
(meter below ground level) to 753 mbgl reveals four aquifer groups exist in the district. 
I Aquifer Group 00-150 mbgl II Aquifer Group 160-210 mbgl 
III Aquifer Group 250-360 mbgl IV Aquifer Group 380-600 mbgl 
The ground water occurs under unconfmed to confined conditions. The pre- monsoon 
depth to water level in general ranges from 5.20 to 32.70 mbgl while |X)st-monsoon depth of 
water level varies Irom 1.61 to 28.40 mbgl. The areas having comparatively deeper water 
levels mainly lie in the central part of the district. The yield of shallow tube wells ranges 
fi-om 200 1pm (litre per meter) to more than 500 1pm, while that of exploratory tube wells 
varies between 330 1pm and 2270 1pm at drawdown ranging from 3.51 to 32.77. Based on 
yield of exploratory wells the district can be divided into two parts. The first part lying in 
North-East and South-East of Lucknow has better yield prospects and successful tube wells 
yielding up to 3000 1pm can be constructed. 
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The second part of the area having moderate yield lies in the North-West and South 
Western parts of the district including urban area. Successful tube wells yielding about 1500 
1pm can be constructed in the above areas since top aquifer is under maximum stress for 
ground water development. The yield in the Eastern part along the Sai River varies between 
1000 1pm and 2000 1pm. The exploratory tube wells tapping I aquifer group are capable of 
yielding 1100 to 1700 1pm at draw downs ranging from 4.33 to 8.70 meter. Auto flow 
conditions have been recorded at Badshah Nagar Deposit well constructed down to 480 mbgl 
screening granular zones encountered between 144 and 477 meter. Piezometric head of 2.40 
mbgl was recorded on this tube well. The ground water development takes place in the study 
area mainly for drinking and irrigation purposes through shallow and moderately deep tube 
wells.'* 
1.2.3 Drainage 
The river Gomti and Sai with their various distributaries form the main drainage lines 
of the district. Being imdulating plain the drainage system is badly affected and the low lying 
areas often witness inundation of water. Besides Gomti and Sai River the kukrail nala is also 
affecting the drainage system of the city.^  River system of Lucknow is mainly directed by 
the River Gomti. The district is traversed by number of rivers and nalas, but the River Gomti 
is principle one. It follows South Easterly course. The important tributaries of Gomti river 
are Akradi, jhilingi, Behta, and Loni on the right bank and Kukrail, Reth and some minor 
nalas are on the left bank. Sai is another tributary of the Gomti which passes through the 
Southern part of the district. 
1.2.3.1 River Gomti 
The river Gomti takes its source from the Pilibhit, after a sinuous course of 67.59 
Km. in a South Easterly direction, it enters into Kheeri and then formed the boxmdary 
between the district Hardoi and Sitapur until it enters into Lucknow and subsequently flows 
towards South in the form of meandering, which fiirther form the boundary between Mohan 
and Malihabad, and enters into the pargana Lucknow diagonally in between the Raniaman 
and Raitha. It is seldom violent during rainy season; some times the river gets over flow its 
banks, but soon subsides. Near the entrance of pargana Mohana, the banks of the river are 
steep and dissected by a number of ravines, but at Duggaur and Kakrabad, the banks begin to 
recede and the valley gets widen. It enters into Lucknow city at Gaughat up stream and 
leaving the city at Pipra ghat downstream and then forms the North Eastern boundary of 
"* Report, central ground water board U.P., Lucknow, 2001 
Uttar Pradesh District Gazetteer, (1904), Lucknow, vol. 37, (Govt, of India), p.7. 
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Mohanlal Gunj and finally enters into the Barabanki district. The river Gomti is subject to 
periodical floods, it was well recorded during year 1871, 1894, 1854, 1870, 1891, 1915, 
1923, 1960, 1971 and 1984; then after that the river banks in the city are reinforced by high 
bands on the both sides and thus protect the city from floods. The river is crossed by four 
masonry bridges: one across the road to Sitapur, second cross the road to Daliganj, third 
cross the Lucknow Faizabad road and the last across road connecting the city with Faizabad 
road through Nishatganj. The North Eastern Railway crosses the river between the city 
station and the Daliganj station while the Northern Railway crosses it between the Charbagh 
and the Malhour station. 
1.2.3.2 Kukrail 
The Kukrail nala originates near the village Asti, after its entrance into Lucknow it 
runs in a narrow bed enclosed by steep banks. When it approaches to Gomti river, its banks 
recede to a narrow strip and we get the moist tarai land of Bastauli and Shaikhpur Kasaila on 
either side of the Faizabad Road. It joins the Gomti just below the city of Lucknow. Besides 
kukrail, Behta, Sai, and Loni are the other tributaries of the river gomti. There are Number of 
jhils, and ponds, such as Kasaila, Hardoiya, sisendi and Khartola. Near Amausi the Kusela 
Jhil covers an area of 500 acres. But they subject to dry during hot summer seasons. Other 
Jhil are chand Jhil and Ahal Jhil they are dry Jhil.^ Mooti Jhil and purania Jhil are also dry 
and use as solid waste land fill site by refiise removal department, but at present they are 
inhabitant by the people and does not leave any visual imprint regarding their existence. 
1.2.3.3 Canal and A'a/a 
There are two canals namely Nawab Ghaziudin Haider canal and Sharda canal. The 
Ghaziuddin canal lies on central part of the city and sharda canal lies South and West of the 
city. There are many nalas but the most important nala is kukrail and other are Nagaria nala, 
Sarkata nala, Pata nala, Ghasayari Mandi nala, Wazir Ganj nala, Mohan meakin nala, Dali 
Ganj nala, etc. There are 16 nalas at CIS Gomti and 12 nalas at Trans Gomti side of the city. 
1.2.4 Climate 
The climate of the region is tropical monsoon. It experiences dry and hot summer and 
very cold winter every year. Dust storm in summer and cold North wind in winter are 
7 ft 
common. Some time the temperat\ire in summers may go as high 48.3 C and may drop as 
below as -l.O" C in winter.* City receives most of the armual rain fall in the months of (85.5 
Uttar Pradesh District Gazetteer, (1959), op. cit., p. 5-8. 
Ibid. p. 8. 
Statistical abstract table 1, Lucknow 2004 
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per cent) June, July, August and September and rest of the amount comes during winter 
season through North East and retreating monsoon.^ The annual rainfall is 953 mm . 
1.2.5 Soils 
Generally the soil of the region is light alluvium ranging from sand to heavy clay 
(Fig 1.4). The best soil is a mixture of these two and is known as loam or dumat a term 
which embraces infinite variety of soils according to the proportion of sand thus the term 
dumat is used by the cultivators in most comprehensive. 
Lithology 
Lucknow City 
M unshi Pufwa 
^.anagar Begum Purwa 
Dai Ganj ^ 
I """B^iillAhJJaoar^RS 
Hasan G ani I c^ 
R * 
Civ i Lines 
. H a z r a t G a n j GomtiNaa«r 
Aish Bagh uucknow \ R a j B h a w a n ^o'*-
anal Charbagh 
Alam bagh Cantonment Arjun G anj 
Bangla Bazar 
Race C ource 
Nilm atha 
1 . 1 
^ B oldar ariuvium Medium A coars* sand 
with interbaded clay 
r r Z I r . c . n t alluvium ^ y * Silt wrth fine lenses 
and ka nkar 
Hource: CGWB Report 7.001. n.21 
Fig 1.4 
1.2.6 Vegetation 
The soils of Lucknow are rich enough for the growth of all kinds of trees and grasses. 
Most of the forest area is confined along the banks of river Gomti and its tributaries 
particularly the Kukrail nala. The usual trees which are found in the district are Aam, 
Amrood, Aonla, Bel, Jamun, Ber, Neebu, Khajur, Babul, Ashok, varieties of Bamboos, 
Gular, Palas, Madar, Dhak, Sheesham, Behaya, Mahua, Neem and Pipal etc. Medicinal plant 
are also scientifically cultivated which are extensively used in Ayurvedic medicines. The 
central drug research institute is also engaged in conducting research in the therapeutic value 
Dilip Biswas (2002), op.cit., p.8. 
'" Statistical abstract table 1, Lucknow 2004 
" Uttar Pradesh District Gazetteers, (1959), op.cit.. pp.9-10 
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of many drugs. They established a nursery of plant near Amausi. At present there is no one 
organized forest in the district except Kukrail Reserved Forest.'^ 
1.3 Demographic Structure of the Study Area 
Population plays an important role in the demographic structure and spatial 
segregation of the city. Therefore any analysis of the residential patterns in a city must 
inquire to the demographic characteristics of its population and it's dynamic through time. 
Populations are dynamic entities over the period of time population grows or decline and it 
become younger and older. Geographic distribution of population and their changes are the 
cumulative effects of the event that people undergo during their time, namely birth, deaths, 
and migration. One of the concerns in demography is to trace all the consequence of changes 
in individual level behaviors for aggregate process. The combination of individual event 
shapes the population of each coxintry, and though partially predictable. The out come is 
some times surprising.''* Declining in death rate, evolution of the birthrate: the combination 
of these two variables has varied consequences, above all for the rhythm of growth of 
population.'^  Lucknow is one of the densely populated cities among the Indian cities and its 
population increase rapidly, but there is no reliable statistical record available of the period 
before the annexation of Avadh to British India. But in all probably Lucknow was a growing 
city in both population and area. The acceptation of a large population and a greater build up 
area at the time of the first struggle of independence (1857) in comparison to the recorded 
evidence is j ustified.' ^  
1.3.1 Population Growth 
Population record go back to 1869, when the first assessment was made to be 
estimated at 0.287 million.'^  This Figure is based on estimation than actual count. The first 
reliable census was under taken in 1881.The reported population that year was 0.025 million 
1 H 
in comparison to the 1869 estimated there is decline by 33 thousand people. There has 
been a change of population. Growth rate of 762.10 per cent over a period of 120 years 
during 1881-2001, (Fig 1.5) however this growth of population is not equally. Trend in 
population growth since 1901 is exhibited in (Table 1.1) which reveals that there have been 
significant demographic divides as far as trends in population growth rate are concerned. 
During nineteenth century Lucknow witnessed sporadic, irregular and slow growth of 
12 
n 
14 
15 
16 
17 
18 
Uttar Pradesh District Gazetteer, (1959), op cit.. p. 138. 
Fakhruddin, (1991), Quality of Urban Life, Rawat Publication, Jaipur,p.37 
Population size, distribution and grov/tk world population: The 2004 revision, vol. Ill, analytical Report, World Bank, 
p. 5 
Gameir, B. J. (1982), Geography of Population, Longman, London, p. 156. 
District Gazetteer of Uttar Pradesh, (1922), vol. 36, p. 205. 
Ibid. p. 63. 
Fakhurddin, (1991), op.cit., p. 37 
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population which into twentieth century until 1921. Thus the population growth during this 
period can be termed as more or less stagnant when compared to the growth rates observed 
during consecutive period. The progressive growth rate in 1921 over 1901 was -6.25 per cent 
recorded by census year as negative growth rate. This phenomenon happened throughout 
India and this period is known as great 'demographic divide' in the Indian history. The high 
mortality during this period was the product of large scale abnormal death due to epidemics 
of influenza, plague, small pox, and cholera etc. 
Table 1.1: Growth of Population 
Lucknow City (1901-2001) 
Year Population (million) Per ccntage variation 
1901 0.256 0.00 
1911 0.252 -1.56 
1921 0.240 -4.76 
1931 0.251 4.58 
1941 0.354 41.03 
1951 0.444 25.42 
1961 0.595 34.00 
1971 0.749 25.88 
1981 0.916 22.29 
1991 1.619 76.74 
2001 2.207 36.31 
Source: Census of India 
During 1921 to 1951, the population increased from 0.240 million to 0.444 million 
(Table 1.1). This duration of 30 years has thus registered a growth of 107.05 per cent. 
Therefore, this period is called the period of steady growth rate. 
Population Growth 
Lucknow city (1901-2001) 
2500000 
... 2000000 
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E 1500000 
i 1000000 
! 500000 
0 
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Years 
Fig 1.5 
The mortality rate started showing downward trend as a result of improvement of 
health and sanitation condition after 1921, After 1951, there was a steep fall in mortality rate 
but the fertility remained stubbornly high. From 1951 to 1961 the population growth 
increased by 33.94 percent and 105.03 percent from 1951 to 1981 census year. The period 
45 
I" Chapter 
between census years 1981 to 2001 is known as the period of high growth rate with definite 
signs of slowing down. The growth of population from 1981 to 2001 is recorded as 108.40 
percent. 
1.3.2 Population Density 
Population density of the city is exhibited in (Table 1.2) which reveals that the 
density of population of the area is increasing very slow and steady 1921 to 1951 and then it 
gear up at faster rate till 1991 i.e. 46.7 to 96.8 persons / Sq.Km, and from 96.8 persons 
/Sq.km. to 5220.82 persons / Sq.Km respectively, but after 1991 there is a phenomenon rise 
in population density i.e. 7118.45 persons/Sq.Km. 
Table: 1.2: Temporal Change in Population Growth / Persons/ sqkm (1921-2001) 
Years 1921 1931 1941 1951 1961 1971 1981 1991 2001 
Density 46.7 57.8 78.8 96.8 183.9 230.7 341.4 5220.82 7118.45 
Per centage change 0 23.76 36.33 22.8 89.9 25.44 47.98 1429.23 36.34 
Source: Census of India 
The tremendous rise in population density during the last decades is attributed to the 
influx of migration into city from rural to urban and urban to urban and from near by 
districts. 
Temporal Change in Population Density 
Lucknow city (1921-2001) 
1921 1931 1941 1951 1961 1971 1981 1991 2001 
Years 
Fig 1.6 
Migration into Lucknow accounts for 36 per cent increase in population over the last 
decade. Of the 0.576 million people added to the LUA during 1991-2001, about 0.2 million 
were migrants. 
Table 1.3; Composition of Growth during 1991-2001 
Composition Population Increase 
Natural Increase 368998 64% 
In Migration 207307 36% 
Total Increase 576305 100% 
Source, census of India 2001, migration Table d-3 series 
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In comparison, the natural growth was 0.368 lakh. Census 2001 estimates that in the 
last decade and natural increase 64 per cent (Tablel.3), Lucknow received 0.207 million 
migrants, 56.6 per cent of which were from rural areas, and cites the following reasons are. 
As a Capital City, Lucknow offers better social and physical infrastructure and amenities 
compared to other cities in the state. 
The City offers better employment opportunities and education facilities. Lucknow's 
position as a city bordered by smaller towns like Hardoi and Sitapur in the North West; Bara 
Banki in the North East, Rae Bareli in the South-East and Unnao in the South West attracts 
migrants in search of better employment opportunities and higher order services like 
education and health. According to the census, 22 per cent of the migrants from rural areas 
and 27 per cent from urban areas cited 'employment' as the reason for migration. The other 
reasons for migration include business reasons, education opportunities, marriage etc. (Fig 
1.7). 
Reason tor Migration from Urban Areac to Lucknow 
(per cent of Total migrants) 
Reasons for Migration from Rural Areas to Lucknow 
(Per cent of Total Migrants) 
• Others 
• Employment 
DBuisness 
• Education 
• marriage 
• Moved after birtri 
• Moved wiin housenold 
Fig 1.7 
1.3.3 Gender Ratio 
In the Lucknow Municipal Corporation, in 2001, there has been a steady increase in 
the number of women per 1000 men- from 829 in 1971 to 849 in 1981, 862 in 1991 to 893 
in 2001 (Table 1.4). 
Table 1.4: Gender Ratio Municipal Corporation Lucknow (1971-2001) 
Year Number of Women/ 1000 men 
1971 829 
1981 849 
1991 862 
2001 893 
Source: Census of India 2001 
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While this rise is attributable partly to natural growth, discussions with the LDA identify the 
cause as being the 'security' that the city offers and the good educational facilities, that have 
meant that a lot of women and children are staying in Lucknow even when the male 
members of the family are working elsewhere. An additional factor could be that entire rural 
families are migrating in search of employment instead of the general practice of only men 
migrating. 
1.3.4 Literacy 
Despite comparative economic prosperity and better infrastructure and education 
facilities, literacy levels in the city vary from those in other cities of similar size. The literacy 
rate in the Lucknow Municipal Corporation area recorded in 2001 was 67.46% (Table 1.5). 
However, within the state the city has a relatively high level of literacy - as could be 
expected in line with general trends about differences between urban and rural areas. There 
were apparent increases both in the Municipal Corporation area as well as in the Urban 
Agglomeration. Female literacy levels though lower compared to total literacy levels have 
also shown an increasing trend in the last three decades (Census 2001). 
Table 1.5: Literacy in Lucknow Municipal Corporation (1981-2001) 
Year Total Literacy (%) Female Literacy '/• 
1981 56.81 49.10 
1991 60.35 53.49 
2001 67.46 62.82 
Source: Census 2001 
1.3.5 Spatial Analysis of Population (Ward Wise) 
Spatial analysis of population brings a status of population distribution, population 
density and literacy ratio. 
1.3.5.1 Population Distribution (Ward Wise) 
(Fig 1.8) shows the spatial distribution of population (ward wise). Highest 
accommodations of population with above 25,000 persons are found in 22 wards. The high 
concentrations of population ranges between 20013 to 25,940 persons are recorded in 22 
wards. Medium concentration of population ranges 15504 to 19630 persons are found in 22 
wards. Low concentration of population ranges between 12362 to 15306 person are found in 
24 wards V. Low concentration of population lie in between 1008 to 12290 persons account 
20 wards under this category (Appendix i) 
1.3.5.2 Population Density (Ward Wise) 
Ward wise population density is exhibited in Appendix ii and visually shown on 
map. The Table and Figure 1.9 clearly show that, 28 wards having highest population 
density which lies in between 33114.63 to 15494.2 persons per 100 square meters. 
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Population Distribution 
Lucknow City 
|2001) 
Persons 
gh ^ ^ 25994 - 47324 
High CZ] 20013-25940 
m [ZZ115504 - 19630 
w nU 12362 - 15306 
ow I 11008 - 12290 
Fig 1.8 
Population Density 
Lucknow City 
(2001) 
index 
Persons per 100 sq meters 
VeryHigh ^ 3314 63-15494 2 
High cn 1966 84-3287 57 
Medium E I ] 1172 38-1865 56 
LowlZZl 761 46-1156.52 
VeryLow \ZZ1 103 52-79241 
4 2 0 4 
[ISource: census office U.P. Lucknow ^'^ "''^ 
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Literacy Rate 
Lucknow City 
(2001) 
Percent 
75.73 - 84,78 
71.88- 75.70 
67 60- 71.50 
57.63 - 67.41 
33.42- 57.36 
Source census office U P Lucknow ^ 
High density ranges 1966.84 to 3314.63 persons per 100 square meters occupies 20 
wards. The medium density ranges 1172.8 to 1966.84 persons per 100 square maters are 
found in 20 wards. The low density lies in 761.46 to 1172.68 persons per 100 square meters 
account in 22 wards. The lowest density ranges 103.52 to 761.46 persons per 100 square 
meters account in 20 wards (Appendix i). 
1.3.5.3 Literacy Ratio (Ward Wise) 
Literacy is defined as the ability to read and write with under standing in any 
language. A person who can merely read but can not write is classified as literate. It is not 
necessary that a person who is literate should have passed any minimum education standard. 
Appendix ii Present the literacy rates wards wise in Lucknow city, 23 wards come under 
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very high category ranges in between 75.73 to 84.78 per cent are found in the middle part of 
the city (Appendix i). The high literacy rate ranges 71.88 percent to 75.72 per cent are found 
in 22 Wards lie in the middle part of the city and some part of the central zone of the city. 
Medium literacy rate range 67.6 to 71.87 per cent, account 22 wards are found in the central 
and middle part of the city. The low literacy rate ranges 57.63 percent to 67.5 per cent, 
occupy 22 wards, these wards are found mostly in the central part of the city and very low 
literacy less then 57.62 per cent, accounts 21 wards are found in the peripheral and old part 
ofthe city (Fig 1.10). 
1.4 Cultural Setting ofthe Study Area 
1.4.1 Urban Sprawl and Land use/ Land Cover Change 
The rapid growth of urban area and the extra ordinary population growth are most 
dramatic phenomena associated with urbanization. Land use is one of the essential factors 
influencing the pattern of urban development. The limited space with in the city centre 
combined with growing space requirement of urban high as well as middle class residents 
from city centre to the outlying suburbs. Thus, the pressure ofthe continuously growing city 
centre gradually changes the structure of surroimding neighborhood. These facts coupled 
with rapid influx of migrants into the city have resulted in a great demand for spatial urban 
growth. So the extension of urban areas and merging of fringe area into main city seems to 
be a continuous process, a phenomena called urban sprawl. This urban sprawl is consuming 
peripheral cuhivated land and vegetative cover at a faster rate. Unchecked urban sprawl has 
a variety of undesirable consequences. Generally speaking, urban sprawl is a indicative 
physical growth of an area beyond the limits of an incorporated urban entity. All along the 
major and minor transport routes, imcontrolled and unauthorized urban development takes 
place with necessary basic civic amenities in the present state of affairs; infrastructure 
problem could become a cause of crisis in the urban area. An area within urban settlement 
without any services and facility inevitably becomes a slum. There is no other reason, thus to 
prevent total energy in the matter of utilities and services, the plaiming of urban settlements 
become absolutely vital. 
1.4.1.1 Urban Sprawl 
The urban sprawl ofthe Lucknow city is exhibited in (Table 1.6 & Fig 1.11.). 
The urban geographical area in 1971 was reported 127.66 Sq.Km which has increased to 
414.3 Sq.Km in 2001 in the period of 30 years. After 1971 urban sprawl started up and in 10 
years, it has increased 145.94 Sq.km (1981), though it vdtnessed slow urban sprawl in this 
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decade, but during 1981 to 1991 there is remarkable growth i.e. 337.50 Sq.Km in 1991 (Fig 
1.11). 
Table 1.6: Urban Sprawl 
Lucknow City (1971-2001) 
year Area (Sq.Km.) per cent Growth Year Population per cent Growth Year 
1971 127.66 - 749239 -
1981 145.94 14.3 916254 22.29 
1991 337.50 130.91 1619000 76.70 
2001 414.3 22.75 2207340 36.34 
Source: Maser Plan 2021 
Urban Sprawl 
Lucknow city (1972-2001) 
Source: Master Plan, 2021, p. 42 
Fig 1.11 
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The expansion of city started up towards North East of Lucknow i.e. Indira Nagar, 
and Gomti Nagar, Towards North Ali Ganj Vikas Nagar & Jankipuram, FaizuUah Ganj. The 
urban expansion towards the South West of Lucknow i.e. Rajajipuram, Krishna Nagar, 
Indralok, Srojni Nagar Shingar Nagar, and South-East and West of Lucknow i.e. Raibaraily 
road S.G.P.G.L, Ibrahim pur, Kharika. Hind Nagar, Balak Ganj, Kanhiya madhopur. 
1.4.1.2 Land Use/Land Cover Change 
The Fig 1.12 shows land use change 2004, these changes are attributed to the 
development of the city resulting in increased demand of land use for various purposes. Land 
acquiring mainly for Agriculture 87.37 sq km i.e. 62.68 per cent, plantation to buildup area 2 
sq km that 1.43 per cent, wet land to buildup area 2.1 sq km i.e. 1.51 per cent, waste land to 
build up area 1.75 sq km i.e. 1.26 per cent. Rural to buildup area 3.93 sq km i.e 2.82 per 
cent, forest to build up area 0.94 km that 0.67 per cent, water body to buildup area 1.17 sq 
km that is 0.84 per cent, and land under transformation 40.12 sq km i.e 30.12 per cent. From 
the above Table it has been noted that 87.37 sq/km agricultural land, 2 sq/km Plantation and 
0.94 sq/km forested area to change the buildup area (Table 1.7) that is highly ecological 
valuable land, have been totally distrusted due to urban sprawl and now land transformation 
is a continuo phenomenon. 
Table.L7: Land Transformation (1973-2004) 
Change in categories Area (Sq.Kni.) Percentage 
Agriculture to build-up area 87.37 62.68 
Plantation to build-up area 2 1.43 
Wet land to build-up area 2.1 1.51 
Waste land to build-up area 1.75 1.26 
Rural to urban build-up area 3.93 2.82 
Forest area to build-up area 0.94 0.67 
Water bodies to build-up area 1.17 0.84 
Land under transformation 40.12 28.78 
Total 139.38 100 
Source; Computed by Scholar 
Lucknow city has not only expanded from its original size but there is signijficant 
changes of land use land cover. Table 1.8 has witnessed major land use changes among 
various classes such as commercial area (548.65 per cent increase), residential area (386.67 
per cent), recreational area (563.11 per cent increase), facilities/ utilities area (921.74 per 
cent increase) industrial area (612.23 per cent increase), administrative area (1134.84 per 
cent increase) open land, water bodies, forest and agricultural land decreased from 1973 to 
2004 as -50.86, -33.76, -45.48 and -100 per cent respectively and other land use category 
836.60 per cent increased (Fig 1.12). The study reveals that all the land use classes are 
increased but the ecological valuable areas such as open spaces, forest land, water bodies 
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and agricultural land are decreased, which is the cause of degradation of environmental 
quality. 
Table 1.8: Land Use/Land Cover Change 
Lucknow City (1973-2004) 
Land Use Area Sq Km. 1972-1973 Area Sq Km. 2004 Percentage Change 
Commercial 0.555 3.6 548.65 
Residential 18.38 89.45 386.67 
Recreational 0.656 4.35 563.11 
facilities/utilities 1.38 14.1 921.74 
Administrative 0.4535 5.6 1134.84 
Industrial 1.39 9.9 612.23 
open land 41.108 20.2 -50.86 
Water bodies 4.68 3.1 -33.76 
Forest 7.52 4.1 -45.48 
Agricultural 2.56 0 -100.00 
Others 1..325 12.4 836.60 
SOURCE: Guide map of Lucknow City 1971-1972 
Town and Planning Centre U.P, Lucknow, 2004 
Land Use/ Land Cover 
(Lucknow city 2004) 
n 
A 
Categories of Land Use 
Land Cover 
A^Br idge 
^ Canal 
Nala 
/Sy/ Railway Line 
^ / River Gomti 
Road 
/\y Municipal Boundary 
^ ^ Forest 
Facilities/Utilities 
Rece rational 
commercial 
industrial 
Administrative 
Open Land 
•
other 
tBsidentiai 
water bodies 
1 0 1 2 
1 1 I J 
Km. 
Source: Town and Planning Centre U.P.Lucknow 
Fig 1.12 
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'i'j. \A1 Development of Industries 
Lucknow has been famous for their cottage industries and small scale industries and 
handicraft industries but it does not attract the large scale industries. Lucknow is basically 
not an industrial city but there are 4 identified industrial areas where many large, medium 
and small scale industries have been clustered. 
Table 1.9: Types of Industries their Location and Number 
Lucknow City (2004) 
Name of 
Industries 
Sarojini 
Nagar 
Talka 
tora 
Cbinh 
at 
Aisb 
bagh 
Alam 
bagh 
Dal! 
ganj 
Hazrat 
ganj 
Alam 
Nagar 
Jankip 
uram 
Char 
bagh 
Totat 
Iron & steel 
industries 
38 22 11 16 7 1 2 5 I 0 103 
Chemical 
industries 
16 15 14 28 2 8 15 1 0 2 101 
Plastic 
Industries 
10 14 2 2 3 4 0 0 I 3 39 
Plywood 
Industries 
0 0 3 22 I 2 0 0 0 0 28 
Rubber 
Industries 
4 3 1 I 0 0 0 0 0 0 9 
Food 
Processing 
8 3 4 2 0 1 4 I 0 0 23 
Service 
station 
10 2 19 18 5 9 25 0 2 0 90 
Spinning 2 0 0 0 0 0 0 0 0 0 2 
Glass 
Industries 
0 0 1 0 0 0 0 0 0 0 I 
Asbestos 3 0 0 2 0 0 I 0 0 0 6 
Paper 
industries 
4 0 I I 0 0 2 0 0 0 8 
Aluminum 
industries 
2 2 1 0 0 1 0 0 0 0 6 
Engineering 
goods 
2 3 I 0 1 2 4 0 I 0 14 
Handicrafts 0 0 2 2 1 2 3 0 0 0 10 
Total 99 64 60 94 20 30 56 7 5 5 440 
Source: State Industrial Oevelopment Corporation U.P. Lucknow 
These are Talkatora industrial area, Aish bagh industrial area, Sarojini Nagar/Amausi 
industrial area and chinhat industrial area. Talkatora and Aishbagh industrial area is located 
in heart of the city i.e. congested residential area. Of late the industries are growing at 
Amausi and Sarogni Nagar. Chinhat and Sarojini Nagar industrial area is located at 
peripheral zone of the city. There is many type of industries exist like chemical, 
pharmaceuticals, paints, iron and steel, engineering, electronics electrical, plywood, dairies, 
food processing industries etc. (Table 1.9) exhibits kind of industries, number of industries, 
and location of the industries. It reveals that the Aishbagh industrial area acconunodate 
many type of industries, such as 28 chemical based industries, 16 iron & steel industries, 26 
Agrobased industries, etc. The highest concentration of industries are found in Sarojni Nagar 
i.e. 99 followed by Aishbagh (94), Talkatora (64) Chinhat (60), Alambagh (20), (Fig 1.12). 
Hazrat Gang, Dali Ganj and Ali Ganj have also some industries, 12058 small scale industries 
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and 21895 handicraft industries.'^ It has many competitive advantages for becoming an 
industrial center some of which are its geographical location, important train junction, 
international air port, headquarters of SIDCO and other important banks and flourishing 
agriculture in the district in its vicinity among the small scale industries. Besides there are 
other small industries in the city such as hosiery and garments, repairing and servicing, 
rubber and plastics, chemical and chemical products, paper product and printing. Some 
prominent industries in the city are-The units of Tata engineering and locomotive, Hindustan 
aeronautics Ltd, scooters India Ltd, union carbide limited and Mohan Meakins liquor etc. 
Spatial Distribution of Industries 
Lucknow City (2004) 
Fig 1.13 
1.4.3 Basic Amenities and Facilities 
Lucknow is well known for its academic and cultured heritage. It has a good 
educational setup. The basic educational hierarchy lies in between pre-primary to university, 
institution, educational and management institution, medical, engineering, research and 
cultural centers. Such as Lucknow University, King Georges Medical College, Nadwat-ul-
ulema, Sanjay Gandhi Post Graduate Institute of medical science, Indian Institute of 
Management, Institute of Engineering and Technology, Giri Institute of Development 
studies. Homeopathy and Agriculture medical college. Arts College, Bhatkhande Music 
College, Government college of Architecture, State Institute for Development. 
UPSIDCO, 2004 
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Table: 1.10 Basic Education Facilities 
Lucknow City (2004) 
S.No. Category No. of school & collage 
1 Pre primary 45 (pvt) recognized 
2 Junior basic 844 
3 Senior basic 442 
4 Higher secondary 519 
5 Degree & Higher 23 
6 ICSE 43 
7 CBSE 43 
8 Universities 2 
9 Engineering institute 1 
10 Medical collage 3 
11 Management institute 7 
12 Technical institute 4 
13 Training institute 11 
14 Research institute 10 
15 Dance institute 2 
16 coaching institute 5 
17 Other institute 5 
Source: Nagar Nigam Lucknow, 2004 
Basic Education Facilities 
Namber of «hool and collage LucknOW City (2004) 
Research and Training centers 
There are number of institution imparting technical, vocational and computer 
education, such as. Central Drug Research Institutes, Birbal Sahne histitute of Paleobotany, 
Indusrial toxicological Research Center, National Botanical Research Institute, Sugarcane 
Research Institute, Institute of Fisheries development. Central Institute of Medicinal and 
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Aromatie Plants, Mango Research Institute, Research Designs and Standards Organization 
of Indian Railways, Jaipuria Institute of Management, Academy of Management Excellance, 
Institute of Hotel Management, Trade-wings Institute of Management, Meera Polytechnic, 
Delhi college of Fashion, Homeopathic Drug Research institute, National Bureau of Fish 
Genetic Resources, etc. (Table 1.10 «fe Fig 1.14).^ ° 
The different type of commercial bank provides financial facilities to the inhabitants 
of Lucknow city. The city has quite well in medical facilities. There are 30 govt, hospitals 
and 400 private nursing homes small and big and about 545 pathological laboratories. The 
renowned hospital like KGMC, SGPGl, Balrampur Hospital, Duffrin Hospital, Civil 
Hospital, Command Hospital, Vivekananda Polyclinic & Aurvedic Hospital, and also a 
Mental Hospital are situated here. The total bed capacity of government hospital & private 
nursing homes (small & big) are approximately 6000-2000 to 2000-500 respectively. There 
is good entertaiimient facility having many cinema halls like Novelty, Capital, Sahu, Hind, 
Prakash, Alankar, Naz, Umrao, etc. There are 25 cinemas and 3 PVR. Lucknow being a 
capital city have good electric facility either road light or domestic light. Electric supply of 
the city is quite good. It has also quite good public toilet facility provided by the many 
department, i-e Nagar Nigam constructed 40, LDA constructed 24, Military committee 
constructed 5, Saansad Scheme DRDA constructed 26, DUD A constructed 42, RDSO 
constructed 2, UNICEF constructed 2, Balrampur Hospital Women Constructed 1, 
Environmental Secretariat constructed 1, Mandi Parishad constructed 1, Rural Development 
Scheme constructed 1, Airport authority constructed 1, Indian Archaeological Survey 
constructed 2?^ There are 400 hotel & restaurant big & small. Among them, Taj hotel, Clark 
Avadh, Carlton hotel, Kapoor hotel, Gomti hotel, Kohinoor hotel, Burlington hotel. Deep 
hotel. Raj hotel, Raoyal hotel, are famous. These hotels provide accommodation to paying 
guest. Besides, other restaurant are serving the needs of the tourist and locals people of 
Lucknow, beside it there are 800 sweet shops, 270 manufacture food product. Earlier 
Lucknow known as city of garden, so the city have many garden around 742 parks and play 
grounds under Nagar Nigam, among which 112 parks are developed and rest are not 
properly maintained, some parks maintained by LDA and some are by Nagar Nigam and one 
zoological park at Hazrat Ganj. There are 7 stadium namely K.D.S.B.Stadium, Chowk 
stadium. Northern railway stadium, LDA stadium, Sports collage and T.T complex. There is 
a polo ground, a golf course and a Race Course. Some college and institute have own play 
ground. There are 15 clubs, i.e.. Unity club, Don sports club, Alambagh cricket club, 
^° Nagar Nigam Lucknow, 2005 
'^ Sulabh Sochalaya, Lucknow, 2005. 
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Standard club, Jyoti club etc.^ The city has been divided into East, West and Trans Gomti 
zone for poHce station services. West zone have 9 stations, East zone have 9 and Trans 
Gomti zone has 9 station and office of the S.P city at Kaiser bagh.^ ^ Besides there are six 
telephone exchange set up for communication, one radio station and one television station 
and many news agencies like Rashtriya Sahara, Times of India, Danik Jagran, Hindustan, 
Pioneer, National Herald etc. '^' 
1.4.3.1 Sewerage System 
The existing sewerage system intends to intercept and divert polluted water flowing 
into the Ganga and Gomti River. In the city of Lucknow, the sewerage system was 
introduced in twentieth of this century and has been agreement from time to time, at present 
most of the branch sewers have become defunct. The entire sludge generated in the city finds 
its way directly into Gomti river, flowing through the heart of the city. Besides this, 
whatever sewage is collected by sewers got deposited in Gomti river due to absence of any 
other suitable disposal place. The city of Lucknow is divided into two region by river Gomti 
i.e CIS Gomti-side and Trans Gomti side area. Thus, the city can be supposed to consist of 
two zones. Two parallel sewers are ruiming from West to East namely, CIS-Gomti trunk 
sewer on the right bank and Trans Gomti trunk sewer on the left bank of the river. These 
trunk sewer receive city sewage through lateral intercepting sewers and conveys to CIS-
Gomti pumping station near Nishat Ganj bridge on right bank and trans Gomti pumping 
station at left bank respectively. The barrage, constructed across Gomti river in the central 
part of the city, for impounding water for water supply has created a wide storage of water in 
which most of the city sludge/sewage is being disposed by city drains as well as by the 
existing sewerage system. 
1.4.3.2 Source of Drinking Water 
The source of drinking water in Lucknow is surface water by river Gomti and under 
ground water. Drinking water supply is organized by Lucknow Jal Sansthan providing safe 
and potable water to the inhabitants of the city. The total supply of water is 485 MLD i.e. 
cover 2.7 million population (in 2004) to provide the safe potable drinking water. There is 
two filtration plants which treat the Gomti raw water i.e. intake at Gaughat and then treats at 
Hardoi filtration plant and Aishbagh filtration plant. Aishbagh and Hardoi road filtration 
plant capacity are 220 MLD and 70 MLD respectively while other sources are underground 
^^  Nagar Nigam, Lucknow 2005. 
" SSP Office Lucknow, 2005 
^* Nagar Nigam Lucknow, 2005. 
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water i.e. 198 MLD. There are two distinct modes of drinking water distribution. Firstly, the 
surface water is lifted jfrom Gomti at Gaughat and treated at Aishbagh and Hardoi road 
Filtration plant, then distributed directly or through zonal booster pumping station. Secondly, 
the ground water is lifted from deep tube well, stored in over head tanks and/under ground 
reservoirs and then supplied to consumer. 
1.4.3.3 Transportation 
1.4.3.3.1 Vehicular Growth Pattern 
Table 1.11 exhibits the growth pattern of vehicular traffic in the city. There is steady 
growth of in all type of vehicles. The road network has not been increased proportionally, 
results traffic congestion. 
Table 1.11: Growth of Vehicular Population 
Lucknow city (1998-2004) 
Type Of Vehicles Year 
1998 1999 2000 2001 2002 2003 2004 
Multi Axil 18 16 12 2 27 107 312 
Truck 380 419 359 196 328 384 7144 
L.G.V 235 226 253 322 307 480 1390 
D.Van 404 411 317 174 201 396 4137 
Bus 66 76 267 153 183 152 3275 
Mini Bus 22 8 42 65 26 60 5089 
Taxi 176 213 385 875 446 384 7967 
Tempo Taxi 354 129 312 1364 1054 547 49448 
Moped 2560 3490 4440 3657 1976 2969 68198 
Motorcycle 1970 23401 27417 30948 34736 46032 11227 
Car 3623 4048 6920 6224 6920 7746 11657 
Jeep 858 473 184 236 305 451 913 
Tractor 419 580 498 601 624 652 2799 
Trailers 3 21 58 - - - -
Other 87 107 207 160 14 374 
Total 11175 33618 41734 44977 46147 60726 173556 
Total No of Vehicles 386090 419708 461442 501419 552566 613292 786848 
Source: Regional Transport Authority Office U.P. Lucknow 2004 
The causes of growth of vehicular population are attributed to changing life style, 
commercialization, industrialization and population growth. Thus, the tremendous growth of 
vehicular population leads to degradation of air quality in the city and also contributing 
factor of noise pollution. The roads and traffic control are systematic, narrow roads with 
little scope for development. Unplanned developments illegal encroachment on road parking 
is predominant in older part of the city. Steady increase in of vehicles every year is creating 
problem of traffic congestion on roads in the old city, especially at the places of commercial 
importance, it is very difficult to find parking space for a car during business hours. 
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1.4.3.3.2 Road Network 
Total length of road network in Lucknow city is 172.445 km. There are 72 major 
roads cite, which are classified according to their length out of them 27 roads, are 1 km in 
length, 30 have 1-3 km length and only 15 have more than 3 km length. ^ ^ The road systems 
particularly in the older part of the city are strained beyond its capacity. Encroachment by 
road side shops and menders, narrow commercial areas roads, on street parking, stray 
animals on road are very common in many part of the city. 
1.4.3.3.3 Railway and Bus Station 
Lucknow city is well coimected to the other areas of the state and coimtry by 
railways, roadways and air ways. There are two main railway stations, Charbagh railway 
station (broad gauge) and city station (narrow gauge). There are two bus stations one at 
Charbagh other at Kaiserbagh and also there is an international airport at Amausi and other 
one at Bakshi ka talab (Bakshi's pond). 
1.4.3.4 Market places / Shopping Centers 
Luckmpw has one of the best market facilities in India, Aminabad. Hazrat ganj, 
Nakkhas, Chowk, Alambagh, Nakahindola, Yahiyaganj, Gole darwaza (chowk), Nazirabad, 
Indira Nagar, Nishat Ganj, Bala Ganj, Dubeggah are the major shopping area of the city like, 
Yahiya Ganj: is the basically the copper and brassware market is located near Nakkas 
market. Nishat Ganj is one of the best market places in Lucknow city. Railway hospital are 
there and one paper mill also here. Many showrooms, shopping malls, restaurant are there 
the area famous for budh bazaar. Alambagh is the area which is spread in large part of the 
city located at South of the city. There are many industries and shopping mall, service 
station. Hospitals etc. Every thing mtroduced here in market it is very large area of the city. 
Gole Darwaza is famous for chikan work. Many of the whole seller and retail sellers are 
there and many more things like marriage's items. Chowk is the oldest market of the city 
and commercial center and famous for chikan work. This market foxmded by Nawab and this 
area have famous khun khunji degree college, Khun Khimji jwellers and others. Gole 
Market is the large market place, located in Maha Nagar area, many restaurant, call centers, 
show rooms of ready made garments, book shops, jewelry showrooms etc, are situated in 
this market. Besides, it, Budh bazaar (Wednesday market) is setup on every Wednesday. 
Clothes, cheap toys, electronic item are available here at much cheaper rates. Nazeerabad is 
the famous shopping center and located near Aminabad. Jumerat bazaar is setup on every 
Thursday. Clothes, cheap toys, electronics items crockery and etc are available here at much 
Naga Nigam Lucknow 
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cheaper rates. Nakhas is an old as well as famous market of old Lucknow, it is setup weekly 
on Sunday. It is very similar to the Budh bazaar in Gole market and iumerat bazaar at 
Nazirabad. It is also famous for the pet, like birds and rabbits. It is an ideal market for less 
expensive shopping. Every thing available here and also famous choodi bazaar located here 
in basement. Indira Nagar is newly developing area of the city. There is many complex and 
shopping malls and commercial center. The famous Lekhraj market and DoUer Lekhraj 
located here, it spread over a large area and this building have many govenmient offices like 
Census office of U.P., telephone exchange and many private corporate sectors and shopping 
complexes. Balak Ganj and Bubaggah is the mandi of vegetables, Grams, pulses, Fruits 
and etc. it is located Western part of the city. Bioenergy gas plant is also located here; this 
area is the peripheral zone of the city. This market located along the Hardoi road. Hazrat 
Ganj is the famous shopping centre of the city. The famous Naza computer market located 
here, many more things like cloths, shoes, jewelry, electronics goods, and stationary goods 
available here. There are many government complexes and private corporate sectors. Hazrat 
Ganj is the commercial center of the city. 
Lucknow being, the capital of India's most populous state of Uttar Pradesh, attracts 
people from surrounding districts in search of employment and higher order services. The 
City has traditionally been a centre of administration, education and tourism. Urban growth 
currently is largely on par with other cities of similar size, and is anticipated to be slightly 
faster in the immediate future. This needs to be considered in city plarming. Although the 
city has potential positive economic comparators, such as its heritage and educational 
institutions, lack of infrastructure and business concerns about the regulatory have been 
limited the economic base, which has meant inadequate employment opportunities and limits 
on the local government and service agency revenue bases. The percentage of people 
engaged in the tertiary sector is higher than the other sectors. Although literacy levels among 
the workforce are high, qualifications in technical areas is limited. City has a significant 
slum population with slums more or less uniformly distributed across the City and marked 
by low levels of access to basic infrastructure. New development areas have not kept pace 
with levels of infrastructure development. 
Air, noise and water are the areas of critical concern. Lucknow has a rich heritage 
that has been compromised by the pressures of urbanization-mainstreaming heritage with 
modernization is a challenge. Inner city areas are characterized by urban decay. There are 
several water bodies within the city limits that have been encroached, reclaimed and polluted 
through the discharge of sewage. The current analysis points to the fact that growth has 
62 
I" Chapter 
happened at a much faster pace than manageable. The City has a low percentage of area 
dedicated to roads compared to other similar sized cities leading to traffic congestion. The 
City is growing rapidly in all directions but with a higher rate of growth along Faizabad 
Road in the Trans-Gomti area. The old settlements like Chowk, Kashmisi Mohalla, Nakhas, 
Aminabad, Saadat Ganj, Asharafabad, Alambagh, Charbagh, Nawab Ganj, Rakab Ganj, 
Ganesh Ganj, Chaupatia, Raja Bazar, Daliganj, and Bala Ganj, etc form the 'inner city'. Dali 
Ganj and Nishat Ganj fall on the Trans -Gomti side while the others are on the Cis Gomti 
side. These localities are centuries old, having been established in the Nawabi period. Today 
they are densely populated with grossly inadequate infrastructure and some of the old 
buildings in a dilapidated condition. This locality is home to a number of handicraft 
'factories' for Zardosi and Chikan work, alongside people from varying socio-economic 
groups, ranging from wealthy established families to poor people with vulnerable 
livelihoods. The new development areas have inadequate infrastructure. Significant numbers 
of poor people live in the city, settled in slums without access to basic services. These slums 
are distributed fairly imiformly across the City, and dealing with the challenges they face 
cannot be done in isolation from a wider city development strategy. The integration of these 
areas within the larger fabric of the city in a manner that ensures basic services without 
encouraging fiirther illegal occupation of land and encroachments is a major challenge. 
Finding ways to provide security of tenure to the urban poor and/or providing alternate land 
for relocation. In the absence of adequate measures taken to protect the environment, urban 
development and expansion has resulted in steady deterioration of the city's environment 
resulting in adverse impacts on water, air, land-ecology, and public health and has even 
caused serious damage to heritage properties. 
Thus, these are the major concerns, need to tackle with. The detailed account of the 
threat to the environment and its impact on human health has been done in a sequential 
manner. 
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Air pollution refers to, an addition of undesirable elements in the atmosphere which 
disturb the natural balance of its composition, brings the entire living world at risk, higher 
the degree of air pollution, greater the risk inflicted and lastly the question of survival poses 
before. The atmospheric air has always been polluted to some degree both by nature and 
man, during certain geological epochs natural pollution from volcanic eruptions has had 
global implications. On a smaller scale, grass fires and odors from foul-smelling swamps 
and marshes contributed. Its direct responsibility on man can be traced from the invention 
of fire for cooking and for warming his ill ventilated cave. The air pollution emerged as 
major threat to the environment and mankind, especially in post industrial revolution era, as 
a result of man's indiscriminate use of resource and irrational use of the atmosphere as a 
gigantic sewer, ultimately brought a global deterioration of the quality of the ambient air. 
Technological advancement, industrial expansion, automobile revolution, population 
explosion ,urbanization, consumerism, and man's constant strive for a higher standard of 
living as measured in terms of the nvmiber of value of his material possession- have all 
contributed to the creation of the current air pollution crisis. 
The inflicted influence of air pollution on the man and environmental health can 
easily be known through the WHO report indicating, 4.6 million people die each year from 
causes directly attributed to air pollution. World wide more deaths per year are linked to air 
pollution than to automobile accident. Research work published in 2005 indicate that 
3,10,000 die each year from the diseases like asthma, bronchitis, respiratory, and lung 
diseases directly caused by air pollution.' As far as the intensity of the problem in India is 
concern, the World Bank study report warned about the exceeding level of RSPM, SO2, 
NO2, and Lead than the WHO standard in 36 major Indian cities. This has taken the toll in 
the form of 40350 premature deaths and around 19,80,5000 hospital admissions for sickness 
requiring treatment annually and also 1201 million incidences of minor sicknesses 
annually.^  
The level of air pollution world wide and in India has reached to alarming level, 
especially in urban areas. The world wide highest concentration of particulate matter was 
found in delhi in India (177 ^g/m^), of SO2 in Chongiquing (340 ^g/m^) and of NO2 in 
Milan city (248 |ig/m^). The story of other urban centers is not different, the values of PM, 
SO2, and NO2 has been observed crossed the prescribed limit set by WHO.^  In India the 
SPM concentration has crossed the standard limit in almost all the cities. Lucknow has been 
' Wikipedia. http://www.wikipedia:org/wiki/air-pollution (2005) 
Brandem,C., Hamman, K. and kishore, N.M. (1995), The cost of inaction: valuing the economic wide cost of 
environment degradation in India, national institute of environmental studies J^an, Tokyo, 16-18 October. 
' www.worldbank.org 
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found as most polluted in terms of SPM concentration (408 fxg/m )^. The case of all the cities 
with reference to SO2, NO2, and SPM concentration is same; it is at increasing trend in 
almost all the cities reached beyond the permissible limit set by NAAQS/ 
Table 2.1: National Ambient Air Quality Standard 
Pollutant 
Concentration In Ambient Air 
Time weighted average Industrial area Residential area sensitive area 
Sulphur Dioxide 
Annual Average 24 
hours 
80 ^g/m^ 
120 MK/m' 
60 ng/m' 
80 ng/m^ 
15 jig/m' 
30 ng/m' 
Nitrogen Dioxide 
Annual Average 24 
hours 
80 ^ g/m•* 
120 ng/m' 
60 ng/m^ 
80 ng/m^ 
15ng/m' 
30 ng/m' 
Suspended Particulate 
Matter 
Annual Average 24 
hours 
360 ]ig/m' 
500 HR/m^ 
140 ng/m' 
200 jig/m' 
70 ^g/m^ 
100 jig/m' 
Respirable Suspended 
Particulate Matter 
Annual Average 24 
hours 
120 \ig/m' 
150 WB/m' 
60 ^g/m' 
100 ng/m' 
50 ng/m' 
75 ng/m' 
Source: IT R C Report, 2004, annexure 1, p.37. 
The values of SO2 and NO2 are within the prescribed limit in residential areas of the 
Indian cities. SPM concentration was recorded at increasing trend from 1998 to 2004 in 
residential areas of selected cities except Lucknow, Madras, Raygadh, Banglore and 
Cochin. In Lucknow city, both the residential and industrial areas have highest 
concentration of SPM. It continued to increase with minor fluctuations from 1998 to 2004 
but it witnessed a decreasing trend in industrial area during the same period. However, both 
the areas have crossed the recommended level by the NAAQS, so in the case of SO2 and 
N02.^  This is the worst condition for the people living here. That is the major point of 
consideration, so this study focuses on the analysis of air quality in Lucknow city. 
Objective 
The objective of the present study is to analyze the level of air pollution, their causes 
and consequences in Lucknow city. 
Data Base and Methodology 
Present study encompasses seven successive years from 1998-2004. Data were 
collected from secondary and primary sources to analyze the air pollution level in the city. 
Primary data were collected through field survey and empirical observations. Secondary 
data were obtained from various government offices, agencies, and institutions, like ITRC, 
UPPCB, CPCB, RTO, Nagar Nigam, and from various published and unpublished records. 
For the analysis of air pollution level in the study area, the sampling done by ITRC at 
different locations in pre and post monsoon season has been taken. It has ftirther been 
computed as per requirement to reach the desired result. The locations are well representing 
Air Quality Trend and Action for Control of Air Pollution from Seventeen Cities: Control Of Urban Pollution 
CUPS: Scries. 48, NAAQMA/12/2006, pp.1-2 
Ibid 
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different purpose area like commercial, residential and industrial (Table 2.2 & Fig 2.1). 
Besides, some major road crossings are also chosen for sampling to have a better result. 
Table 2.2: Air Quality Monitoring Locations 
S. No Activities Locations 
1. Residential AH Ganj, Vikas Nagar, Indira Nagar, Gomti Nagar 
2. Commercial Charbagh, Husain Gemj, Alambagh, Hazrat Ganj, Aminabad, 
Chowk. 
3. Industrial Amausi, Talkatora 
Source: 1T R C Report, 2003, p. l l . 
Air Quality Monitoring Location 
Lucknow City 
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The monitoring of Ambient Air Quality was carried out as per standard procedure. 
The details of the sampling and analysis are presented in table 2.3. The Significant 
Parameters identified for study include particulate matter, oxides of Nitrogen, and Sulphur 
dioxide. (Table 2.3) 
Table.2.3: Methodology for Assessing Ambient Air Quality 
s. 
No 
Particulars RSPM SO2 NOj 
1. Sampling Equipments Respirable Dust 
sampler 
RDS with Impinger Assembly 
2. Collection Media GF/A TCM NaOH DW 
3. Flow rate 1.0-1.3 mVmin 0.51/min 
4. Frequency 24 Hourly 8 Hourly 
5. Analytical method Gravimetric Spectrophotometer 
6. Sampling Duration Continuously 24 hourly 
7. No of days of Sampling at 
each Lx)cation 
2 Days During a Fort night 
Source: I T R C Report, 2003, p. 10. 
Obtained data were analyzed through standard statistical techniques like Z- Score, 
linear trend line and visually interpreted through charts, graphs and maps. 
2.1 Sources of Air Pollution 
There are multiple sources playing the role in deteriorating the ambient air quality of 
Lucknow city. Vehicles on road emerged as the biggest source of air pollution. Besides, 
other sources are industries, burning of coal, etc. Population may be the source of air 
pollution indirectly. Some of the major sources of air pollution in the city have been 
discussed below. 
2.1.1 Vehicular Growth Pattern 
The unchecked population growth and changing socio-economic conditions of 
Lucknow city in the last decades results a number of vehicles on the road. The urban sprawl 
due to rapid urbanization in the fringe area made it a necessity to avail the private transport 
facility to access the facilities in different comers of the city. The inadequacy of public 
transport system also seems to be a factor behind the rapid growth of private vehicles. The 
areas wiih residential character are found with a phenomenal rise in private automobiles. 
The Table 2.4 and Figure 2.2 clearly reveal the big leap of two wheelers over the years in 
comparison to other means of transportation. There has been a steady growth in most of the 
categories of vehicles. 
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Type Of Vehicles year 
Public Vehicles 1997-98 2000-01 2003-2004 
Total No, of 
Vehicles on road 
Percentage of Total 
Vehicle on road 
Bus 88 218 3275 3581 1.91 
Private Vehicles 
Taxi 176 875 5089 6140 3.28 
Tempo Taxi 354 1364 7967 9685 5.17 
Two wheelers 22268 34605 49448 106321 56.72 
Car 3623 6224 
8198 18045 9.63 
Jeep 858 236 
11227 12321 6.57 
Commercial 
Vehicles 
Muiti Axil 18 2 312 332 0.18 
Truck 380 196 7144 7720 4.12 
L.G.V 235 322 1390 1947 1.04 
D.Van 404 174 4137 4715 2.52 
Tractor 419 601 11657 12677 6.76 
Trailers 3 - 913 916 0.49 
Other 87 160 2799 3046 1.63 
Total 11175 44977 173556 187446 100 
Total No of Vehicles 386090 501419 674975 
Percentage growth 
from 1997-98 to 
2003-2004 
74.82 per cent 
Source: R T O, Lucknow 
Trend of Vehicular Growth 
Lucknow City (1998 - 2004) 
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Out of the total vehicles on road, 81.36 per cent are private vehicles, 16.73 per 
cent are commercial and only 1.91 per cent constitute the public vehicles mainly public 
buses. Two wheelers contribute the major share with a mounting percentage of 56.72 
followed by cars with 9.67 percent. The fuel demand of these vehicles is meted out by the 
96 petrol pumps of four oil companies (IOC, BPCL, HPCL, IBP) located in the city. 
Increased fuel demand caused the mushrooming of petrol pimips, 96 petrol piunps were 
recorded in 2004 as compared to 82 in 2000. 
These vehicles on road are the continuous source of air pollution in the study area. This fact 
is further strengthened by the increased demand of fuels over the years (Table 2.5) 
consumption of both the fuel motor spirit and high speed diesel resulting high level of 
pollution in the Lucknow city. The motor spirit has witnessed a growth of 122% over six 
years from 1998 to 2004 consumed as a fuel in vehicles of spark igiition engine system. 
The consumption of High Speed diesel, which is used in compression ignition system, also 
registered a growth of 1.21 per cent. 
Table 2.5: Sale Figure in KL (1998-2004) 
Motor sprit Total consumption Percentage growth rate 
1998 43203 0 
1999 51911 20.16 
2000 41642 
-19.78 
2001 76236 83.07 
2002 84870 11.33 
2003 90918 7.13 
2004 95853 5.43 
1998 to 2004 122 per cent 
High speed diesel 
1998 122004 0 
1999 138623 13.62 
2000 78514 43.36 
2001 135705 72.84 
2002 135868 0.12 
2003 131490 
-3.22 
2004 123490 
-6.08 
1998 to 2004 1.21 
Source: Indian Oil Corporation U.P. Lucknow 
The rate of growth of high speed diesel is not as much as motor spirit but in 
absolute number, its consumption is more than motor spirit (Table2.5 & Fig 2.3) Although 
the vehicles using motor spirit is increasing on the road, as the trend shows, so in near 
future it is going to surpass the high speed diesel. The year 2000 witnessed a slump in 
consumption of both type of fuel due to government strict implementation of Bharat 
stage 1st emission norms and discarding of old vehicles not fulfilling the required criteria. 
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Sources of Air Pollution 
2.1 Vehicular Emission 
Plate 2.2 Road Digging 
Plate 2.3 Vehicles Plying on Unpaved Road 
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Consumption of Fuel 
Lucknow city (1998-2004) 
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2,1.2 Frequency of Vehicles on Major Roads 
Table 2.6 bring out the observed numbers of vehicles in two observed years i.e. 
2000 and 2005, on major roads also a percentage change has been calculated, which shows 
Talkatora has recorded the highest percentage change in vehicles movement in two 
observed years, i.e. 202 per cent attributed to high concentration of industries and 
residences. 
Table 2.6: Frequency of Vehicles on Major Road Crossing at Peak Hours 
Lucknow City (2000-2005) 
Location Frequency of Vehicles 
2000 
Frequency of Vehicles 
2005 
Perentage 
Change 
Aligang 3335 4350 30.4 
Vikas Nagar 1220 2120 73.7 
Indira 
Nagar 
3752 7185 91.4 
Gomti 
Nagar 
3455 5124 48.3 
Charbahg 7404 18890 155 
Husain 
Gang 
10708 20,120 51.6 
Hazrat Gang 4808 10240 112 
Chowk 5492 10540 91 
Aminabad 4323 9650 123 
Alambagh 5490 14450 163 
Talkatora 1579 4775 202 
Amausi 7005 15223 117 
Source: based on f leld survey 2000 and 2005 
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Also, Talkatora is marked by a religious place called "karbala" and its well connectivity 
with main Kanpur road through Alambagh road and with the Mohan main highway road. As 
a result heavy and light vehicle passes frequently and recurrently. 
Percentage Change in Frequency of Vehicles on Major Roads 
Lucknow City (2000-2005) 
250 
Location 
Fig 2.4 
Highest percentage change at Talkatora is being followed by Alambagh well 
connected to Kanpur road and Raibareily Road, faces heavy and light traffic almost day and 
night. It is followed by Charbagh, railway station with in its ambit, which is the major cause 
of vehicular traffic. These roads are most traffic congested road because these roads are the 
main junction road of the city and many offices of private and governments are located 
along these roads, Charbagh railway station and bus stand and Qaiserbagh bus stand are 
also situated here. In peak hours when people go to their work place traffic is too heavy. 
When traffic is too heavy the emission of pollutants are also high. On these road crossings 
high air pollution load due to moving automobile is too heavy. It is well connected with 
other city through its railway and road network. Hence it records second highest vehicular 
movement for all personal and business reasons. Hazrat Ganj and Amousi also come under 
high frequency level of vehicles on road (Fig 2.4). It is a residential cum commercial area 
has corporate sectors and Government Offices, Zoological and Botanical Garden and many 
shopping complexes makes it a fraffic junction. Amousi is the industrial area and well 
connected with other places of the city and other cities. Husain Ganj, Aminabad, Chowk are 
commercial centre and constitujte the heart of the city, where the frequency of vehicles are 
also found very high. Indira Nagar and Vikas Nagar showed the medium level of percentage 
change. Ali Ganj and Gomti Nagar experienced low level of percentage change. Summing 
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up the Lucknow city experienced a positive percentage change of Air pollution in Lucknow 
city, is a major cause of concern. 
2.1.3 Industry & others Sources of Air Pollution 
Basically Lucknow is not an industrial city but there are four identified industrial 
areas where large, medium and small-scale industries have been clustered. These are 
Talkatora industrial area, Aishbagh industrial area (Plate 2.4), Sarojini Nagar/Amousi 
industrial area (Plate 2.5) and Chinhat industrial area (Plate 2.6). As the Talkatora and 
Aishbagh located in the heart of the city are congested, of late the industries are growing at 
Amousi and Sarojini Nagar in peripheral zone. Different categories of industries are 
operating in Lucknow city and urban areas as well. The majority of the industries operating 
at Lucknow belong to the types coming under Iron & Steel, General Engineering, Service 
Stations & Workshops, Plywood & Timbers. Some important industries situated here are 
Hindustan Aeronautics Ltd, M/s Mohan Mekean distillery Ltd, M/S scooter India Ltd. M/s 
TELCO, M/S Swaroop Chemicals Ltd, M/s Parag Dairy, cold storage. Ice factories and 
several other work shop and service stations are located here. This is the second major 
source of air pollution in Lucknow city. Besides, vehicles plying on unpaved road (Plate 
2.3) population growth, industries, and changing life style cause the consumption of large 
amount of fossil fuel like petrol, diesel, coal, and kerosene by motor vehicles and industries, 
fuel like, wood, LPG, coal, kerosene and cow dung in domestic use degrade the ambient air 
quality. The use of fire crackers in festivals like Diwali, Dushera, Shabebarat, and Holi are 
also responsible for air pollution. Other sources like road digging (Plate 2.2), building 
construction, solid waste disposal, open lavatory, crematorium, cow dung, also contribute in 
degrading the air quality. 
2.2 Air Pollution Estimation 
Emission of various pollutants from mobile and stationary sources affects the 
quality of life and public health. The impact of these emissions may be at local or regional 
scale depending upon the transportation of pollutants in the atmosphere. Motor vehicles 
engines emit many types of pollutants including Nitrogeg dioxide (NO2) volatile organic 
compounds (VOCs), Carbon monoxide (CO), Carbon dioxide (CO2), particulates, sulphur 
dioxide (SO2) and Lead leading to poor air quality. To ascertain the gravity of the air 
pollution level in Lucknow city, vehicular traffic pollution load has also been taken into 
account. The estimation of vehicular pollution load was made by applying WHO emission 
factor based on per thousand Km. Running per tones of fuel consumed by different 
categories of vehicles inside the municipal boundaries of the city (Table 2,7). 
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Plate 2.4 Aish Bagh Industrial Area 
Plate 2.5 Amousi Industrial Area 
Plate 2.6 Chinhat Industrial Area 
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Table 2.7: WHO Emission Factors 
Type of vehicles Unit Particulates SO2 NO2 HCO CO 
Light duty gasohne 
powered 
Kg/1000 km 0.33 0.08 3.2 6 40 
Light duty diesel 
power 
Kg/1000 km 0.45 0.39 0.99 0.28 1.1 
Heavy duty diesel Kg/1000 km 0.75 1.5 21 2.1 12.7 
Motor cycle Kg/1000 km 0.2 0.02 0.07 10 17 
Diesel power car Kg/tones of 
fuel 
2.4 19(s) 11 2.6 43.5 
Source; CPCB: A Report on State of envi. Lucknow, series: CUPS/52/2001-2002, p.81 New Delhi 
The above Table gives the standard emission from different categories fuel and 
vehicles. Vehicular pollution loads have been calculated by CPCB for Lucknow is shown in 
(Table 2.8). 
Table 2.8: Estimation of Vehicular Pollution Load 
Lucknow City (2001) 
S.L.NO Category Pollutant generation in tones/da y 
Petrel driven vehicles Vehicles SPM SOj 1 NO2 HC CO Total 
1 
Two Wheelers 
0.9 0.55 0.32 45.09 76.64 
123.5 
2 
Cats 
0.16 0.27 1.57 2.94 19.64 
24.58 
3 
Taxis 
0.06 0.21 0.55 1.04 6.92 
8.78 
4 
Three 
Wheelers(Pan) 
0.08 0.18 0.03 3.86 6.57 
10.72 
5 
Three wheelers 
(good) 
0.1 0 0 0.45 0.76 
1.31 
Sub 1.21 1.21 2.47 53.38 110.5 
168.8 
Diesel Driven Vehicles 0 
I 
Goods Vehicles 
0.15 0.29 4.1 0.41 2.48 
7.43 
2 
Buses 
0.05 0.09 1.28 0.13 0.78 
2.33 
3 
Trucks 
0.04 0.08 1.05 0.11 0.64 
1.92 
4 
Vikrain(passengers) 
0.34 0.29 0.74 0.21 0.83 
2.41 
5 
Vikram(Goods) 
0.04 0.09 0.09 0.02 0.1 
0.34 
6 
Taxies 
0.01 0.03 0.06 0.01 0.24 
0.35 
7 
Jeeps/Cars 
0.19 0.38 0.87 0.21 3.45 
5.1 
8 
Sub Total 
0.82 1.19 8.19 1.1 8.52 
19.82 
9 
Total 
2.03 1.34 10.66 54,48 119.1 
187.6 
Source: CPCB: A Report on State of envir.t Lucknow, series; CUPS/52/2001-2002, p.81 New Delhi 
Total pollution load estimated for the year 2001 is 187.6 tones/day. Total 
emission of carbon monoxide and hydrocarbon emitted by all the petrol driven vehicles and 
diesel driven vehicles put together are observed i.e. 119.1 tones and 54.48 tones. SO2 and 
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NO2 emission are observed as 10.66 tones and 1.34 tones emitted by petrol driven and 
diesel driven vehicles and particulate matter emission are depicted as 2.03 by different 
categories of petrol driven vehicles and diesel vehicles. NO2 emission and SO2 emission 
mainly due to diesel driven vehicles petrol driven vehicles mainly two wheeler were found 
chiefly responsible for these emission (Fig 2.5). 
Vehicular Pollution Load 
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2.3 Spatio-Temporal Analysis of Ambient Air Quality of Lucknow City during Pre 
and Post- Monsoon (1998-2004) 
The analysis of air quality in Lucknow city during 1998 to 2004 shows an 
increasing trend of the air pollution. The main pollutants as well as the average 
concentration considering all the pollutants together have been analyzed in spatio- temporal 
manner. 
2.3.1 Temporal Analysis of Air Quality Status during Pre-Monsoon 
Temporal data of the ambient air quality based on air pollutants concentration in 
seven successive years for Lucknow city during pre monsoon period has been shown in 
Table 2.9-2.11 and an analysis has been done in the following para in pre monsoon period. 
Analysis has mainly been done with reference to 1998 to 2004 status, and a comparison has 
been made with earlier years wherever required. 
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2.3.1.1 Trend of RSPM Concentf^ft^ during Pre-Mohisoon 
During 1998 to 2004 the RSPM concentration has been recorded at a fluctuating 
trend, till 2000 it is observed increasing trend remain then remain constant up to 2001, after 
it has decreased to some extent, again it is found as increasing trend in 2002-2003, then 
showed a decreasing trend in residential areas at all the locations but all the values exceeded 
to the prescribed limit by NAAQS (Table 2.9 & Fig.2.6). 
Table 2.9: Trend of RSPM (ng/m^ Concentration during Pre-Monsoon (1998-2004) 
Activity Area 
Location 1998 1999 2000 2001 2002 2003 2004 
c 
AliGanj 142.05 174.73 268.78 278.98 240.46 275.98 145 
Vikas Nagar 140.955 197.17 193.51 210.08 186.16 257.53 165 
Indira Nagar 139.425 197.17 192.14 199.98 218.25 312.12 185 
Gomti Nagar 137.69 145.69 136.77 150 141.57 219.02 155 
is 
'3 u V 
E 
e 
o 
Charbagh 191.63 190.44 213.3 220.3 229.49 365.9 245 
Hussain Ganj 190.02 182.88 205.79 220.1 221.56 323.71 210 
Hazrat Ganj 186.5 132.97 182.54 180.02 202.21 346.54 149 
Chowk 1%.865 206.02 272.62 288.92 232.35 316.31 180 
Aminabad 186.485 213.84 248.87 280.98 213.6 242.61 176 
Alambagh 240.00 119.29 252.98 242.28 288.88 334.15 210 
."s 
w 
3 
B 
Talkatora 206.18 188.23 195.7 210.06 209.66 321.2 185 
Amausi 182.74 169.76 180.04 181.04 185.53 250.01 140 
Source. IT R C Lucknow 
In Commercial area the RSPM concentration has decreased at all the six locations 
but the levels of RSPM are beyond the prescribed limit (Table 2.9 & Fig 2.7). Figure 2.7 
exhibits that the trend of RSPM level till 2003 is observed increasing with some variations, 
but after 2003 it has decreased due to more effective traffic rules and strict implementation 
of air pollution reducing norms. Table 2.9 clearly reveals that the commercial areas are 
more polluted than the residential areas due to busiest traffic routes and being a hub of 
corporate and administrative activities. Charbagh is the railway junction and bus station. 
Chowk, Aminabad, Hazrat Ganj, and Husain Ganj are the core zone of the city having many 
shopping complexes and offices. Besides, Chowk and Aminabad is the centre of weekly 
market causes the traffic jam resulting degradation of Air quality. In industrial area, at both 
the location RSPM level is observed at decreasing trend since 1998 to 2004 with some 
variation. It is also found that in this area the concentration of RSPM level is within the 
prescribed limit set by NAAQS, It is attributed to effective implementation of pollution 
abetment rules (Figure 2.8). 
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Trend of RSPM Concentration during Pre-Monsoon 
Residential Areas, Lucknow City (1998-2004) 
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Amausi is located in peripheral zone of the city but the Talkatora industrial estate 
located in the congested residential area. In these industrial estates there are many type of 
industries like, chemical industries, u-on & steel, food Processing, Pharmaceuticals etc. 
2.3.1.2 Trend of SO2 Concentration during Pre-Monsoon 
Table 2.10 exhibits the level of SO2 concentration at monitoring sites of 
Lucknow city during 1998 to 2004. 
Table.2.10: Trend of SO2 (^ g/m )^ Concentration during Pre-Monsoon (1998-2004) 
Activity 
Area 
Location 1998 1999 2000 2001 2002 2003 2004 
.'s 
c 
All Ganj 82.93 53.48 19.52 19.5 18.5 23.74 24 
Vikas Nagar 89.26 60.96 20.7 19.51 20.33 25.09 29 
Indira Nagar 73.78 72.84 16.75 21.12 24.68 29.78 33 
Gomti Nagar 63.91 51.53 19.89 21.02 15.67 19.38 27 
15 
u 
« 
E 
E 
0 U 
Charbagh 78.86 45.61 29.73 32.16 28.86 39.59 41 
Hussain Ganj 80.56 39.6 32.99 32.18 28.12 35.3 37 
Hazrat Ganj 80.02 23.94 31.18 31 27.53 38.74 17 
Chowlc 89.19 84.98 38.73 37.8 26.41 31.11 43 
Aniinabad 93.46 76.51 34.31 34.05 20.03 26.7 27 
Alambagh 60.35 37.76 37.45 30.59 30.59 33.37 40 
is 
• J 
w 
3 
e 
N.4 
Tallcatora 56.45 73.18 38.16 31.92 30.92 33.91 19 
Amausi 87.73 76.59 25.08 30.01 27.32 23.66 22 
Source: ITRCLucknow 
The analysis reveals that the SO2 level is well within the prescribed limit but it 
increases in residential areas at all the locations (Fig 2.9). The SO2 level has shown a sharp 
decline from 1998 to 2000, due to implementation of Bharat stage-1 emission norms, 
compliance of emission norms for in use vehicles etc. After that it showed a constant sign 
with some fluctuations. But the problem is not over; it has been observed that SO2 level has 
increased at all the locations of commercial and residential area except Hazrat Ganj from 
2003 to 2004, certamly not a good sign (Table-2.10 & Fig 2.10). It is attributed to the 
increasing number of vehicles over the years. In industrial area, values of SO2 are observed 
at decreasing trend at both the locations (Table 2.10 & Fig 2.11) keeping within the 
prescribed limit, as a result of government strict steps. As to identify industries as red and 
green, identification of polluting industries, issuing show cause and finally closed one. 
Hopefully decreasing trend is a good sign to a debilitated environment of Lucknow city. So 
over all study show that the SO2 at all the location found with in the limit but at all the 
location of industrial area has the increasing trend of SO2, this is not a good sign. If the 
concentration of SO2 is increases in same manner, it earliest crossed the recommended limit. 
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2.3.1.3 Trend of NO2 Concentration during Pre-Monsoon 
Different activities area like residential, commercial and industrial are showing a 
variation in trend over 1998 to 2004 (Table 2.11). In residential areas the level of NO2 has 
shown a sharp decline from 1998 to 2000, then it witness rising trend at all the monitoring 
stations except Ali Ganj (Fig 2.12) As the prescribed limit set by NAAQS is 60-80 |ag/m^, 
though it is within the prescribed limit yet it shows increasing trend from 2003-2004 that is 
the cause of worry. 
Table.2.11: Trend of NO2 (Mg/m^ Concentration during Pre-Monsoon (1998-2004) 
Activity Area 
Location 1998 1999 2000 2001 2002 2003 2004 
e 
« 
as 
Ali Ganj 60.76 46.37 15.93 30.15 31.16 42.76 40 
VikasNagar 56.71 44.04 23.03 29.04 27.03 27.14 30 
Indira Nagar 46.45 48.5 27.27 23.28 42.97 53.52 55 
Gomti Nagar 63.73 37.16 13.98 23.05 17.11 34.93 50 
is 
'S u 
« 
E E 
0 U 
Charbagh 64.42 22.79 35.51 37.15 39.66 78.44 68 
Hussain Ganj 68.01 29.7 31.1 33.05 37.05 62.94 63 
Hazrat Ganj 61.35 27.85 28.98 33.06 36.53 76.73 30 
Chowk 73.04 62.43 27.51 37.09 31.61 59.4 59 
Aminabad 76.45 52.4 30.3 37.08 30.38 49.29 53 
Alambagh 60.83 30.97 31.22 31.06 69.89 58.69 58 
is 
EA 
3 
•a e 
Talkatora 72.87 50.84 22.55 28.5 34.77 61.61 32 
Amausi 73.98 34.07 25.03 24.05 30.83 58.92 45 
Source: IT R C Lucknow 
Indira Nagar and Gomti Nagar are located along the major highway facing the 
increasing heavy traffic also due to its close proximity with Chinhat industrial area is 
experiencing relatively high level of NO2. Vikas Nagar located near to the ring road also 
faces the heavy traffic flow diesel driven vehicles which emit the noxious element like NO2, 
Concentration of NO2 recorded in commercial area is found decreasing trend at all six 
locations during pre monsoon period from 1998to 2004 except at Aminabad (Fig 2.13) and 
at Charbagh and Husain Ganj NO2 cross the prescribed limit to the NAAQS. These areas 
having too much traffic in this zone because of many shopping complexes, corporate 
offices. Railway station etc are contributing to air pollution. The NO2 concentration in 
industrial area is at decreasing trend because, as a result of government strict steps. As to 
identify industries as red and green, identification of polluting industries, issuing show 
cause and fmally closed (Fig 2.14). 
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2.3.2 Temporal Analysis of Air Quality Status during Post-Monsoon (1998-2004) 
Temporal data of the ambient air quality based on air pollutants concentration in 
seven successive years for Lucknow city during post monsoon period has been shown in 
Table 2.12-2.14 and an analysis has been done in the following para in post monsoon 
period. Analysis has mainly been done with reference to 1998 to 2004 status, and a 
comparison has been made with earlier years wherever required. 
2.3.2.1 Trend of SPM Concentration during post-Monsoon 
In the residential areas, the trend of SPM concentration is observed increasing trend at 
all location except Indira Nagar (Table 2.12 «& Fig 2.15). After monsoon the ultra fine 
particles which are called RSPM get dissolved in to the water, leaving behind course 
particle in the air as SPM. In residential area increasing trend is found over previous year at 
all location due to passing of the traffic on unpaved roads, road digging, building 
construction etc. contribute the high SPM level and exceeded to prescribed limit (Fig 2.15). 
Table.2.12: Trend of SPM (^g/m^ Concentration during Post-Monsoon (1998-2004) 
Activity Area 
Location 1998 1999 2000 2001 2002 2003 2004 
e 
« 
S 
Ali Ganj 280.2 340.98 347.36 353.13 340.5 325 350 
Vikas Nagar 230.16 350.16 333.2 352.02 320.08 205.5 340 
Indira Nagar 355.05 360.46 357.24 354.36 380.99 347 280 
Gomti Nagar 150.02 200.23 325.91 308.46 330.08 348.5 345 
is 
'3 
» 
E E 
o U 
Charbagli 800.03 580.33 547.48 581.85 740.8 429 680 
Hussain 
Ganj 
640.92 490.99 477.67 581.28 490.8 315 625 
HazratGanj 650.26 499.02 492.1 487.23 650.99 330.15 333 
Chowk 730.01 580.99 563.18 573.41 640 256 600 
Aminabad 710.05 510.99 575.4 558.12 610.01 443 455 
Alambagh 800.01 550.16 516.75 524.84 540.8 337 500 
!s 
a 
•a 
B 
Talkatora 580.16 581.99 585.98 570.25 490.8 350.05 400 
Amausi 510.92 530.16 575.87 540.03 522.77 240 350 
Source: IT R C Lucknow 
Fluctuating trend of SPM level is found in commercial areas at all location. In this area 
SPM level is higher than the residential area and it increase over previous year due to traffic 
congestion which is beyond the prescribed limit. Commercial areas are not entirely 
commercial areas; it is residential cum commercial area. It is observed that the Charbagh 
having highest SPM concentration (Fig 2.16). 
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In industrial area it has been found that the SPM concentration is at decreasing trend 
till 2003 but in 2004 the levels of SPM has increased and Talkatora witnessed beyond the 
prescribed limit (Fig 2.17). It is not a good sign for the inhabitants of Lucknow city, if the 
SPM level is exceeding day by day. 
2.3.2.2 Trend of SO2 Concentration during Post-Monsoon 
The average concentrations of SO2 in the city during post-monsoon period from 
1998 to 2004 are given in Table 2.13 which exhibits the SO2 concentration is fluctuating 
trend in residential area and it has increased over previous year in 2004 (Fig 2.18). Many 
government and corporate offices invite a congested traffic flow in Ali Ganj, emitting SO2 
in atmosphere. Gomti Nagar is near to Chinhat industrial area and having railway station, 
and many shopping centers and multiplex, result the high frequency of vehicles causes the 
increase of SO2. Commercial area has shown the decreasing trend of SO2 concentration at 
all location during post monsoon period except Charbagh and Husain Ganj (Table 2.13 & 
Fig 2.19). All locations are with-in the prescribed limit given by NAAQS. 
Table 2.13: Trend of SO2 i\ig/m^ Concentration during Post-Monsoon (1998-2004) 
Activity Area 
Location 1998 > 1999 2000 2001 2002 2003 2004 
e 
12 
Ali Ganj 29.04 35.36 30.16 28.99 28.99 26.5 36 
Vikas Nagar 30.16 32.82 29.93 28.96 23.03 25.9 28 
Indira Nagar 41.02 29.99 28.99 26.16 38.1 39.3 30 
Gomti Nagar 24.16 32.98 25.76 31.16 23.01 27.2 35 
.'s 
"S u V 
E 
E 
0 U 
Chaii>agh 77.2 72.04 32.18 33.2 28.08 29.9 41 
Hnssain Ganj 82.01 46.08 32.2 43.32 39.01 38.8 43 
HazratGanj 78.18 41.28 36.16 43.96 37.8 28.9 13 
Chowlc 72.08 65.23 37.12 36.99 44.08 45.6 33 
Aminabad 68.99 46.88 38.12 38.1 48.02 45.4 40 
Alambagh 86.9 80.03 36.12 18.1 49.1 49 41 
"3 
b 
9 
e 
Talkatora 78.01 65.98 42.99 26.99 38.02 28.8 14 
Amausi 62.08 72.08 30.68 40 36.03 26 23 
Source: IT R C Lucknow 
Declining trend is attributed to strict traffic rule and intensive checking of the pollution 
level of the vehicles. Industrial area has also shown the decreasing frend of SO2 
concentration during post monsoon period (Fig 2.20) and values are also with in the 
prescribed \irmi NAAQS. In industrial area decreasing trend of SO2 it is attributed to strict 
adherence to the rule by companies set by UPPCB. 
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2.3.2.3 Trend of NO2 Concentration during Post-Monsoon 
Table 2.14 shows the trend of NO2 concentration in Lucknow city in different 
activities areas during post monsoon period from 1998 to 2004. Fluctuating trend of 
concentration of NO2 is also observed in residential area during post monsoon period from 
1998 to 2004 at all four location (Fig 2.21). But Gomti Nagar is experiencing increasing 
trend of NO2 concentration from 1998 to 2004 and this value near to the recommended limit 
by NAAQS, because this area near to the Chinhat industrial area and also situated along the 
Faizabad road where the high frequency of heavy and light vehicles pass. The values of 
NO2 are with in the limit, it is attributed to the strict implementation of pollution emitting 
norms. The concentration of NO2 in commercial area during post monsoon period is 
experiencing decreasing trend at all locations and values are also within the limits (Fig. 
2.22). Industrial area also presents the decreasing trend of NO2 concentration during post 
monsoon period from 1998 to 2004, (Fig 2.23). 
Table.2.14: Trend of NO2 (ng/m )^ Concentration during Post-Monsoon (1998-2004) 
Activity Areas 
Location 1998 1999 2000 2001 2002 2003 2004 
."2 
e 
V 
V 
Ali Ganj 24.99 28.96 40.03 33.08 38.09 39.7 39 
Vikas Nagar 29.01 30.86 28.08 35.86 28.03 39.7 30 
Indira Nagar 22.16 21.96 25.06 35.89 48.09 44.6 40 
Gomti Nagar 19.16 20.26 21 25.76 28.99 36.2 40 
s 
*o u 
« 
E S 
0 U 
Charbj^ 77.86 58.99 30 41.16 51.02 50.3 58 
Hussain Ganj 68.96 35.16 39 25.28 53.08 47.1 46 
HazratGanj 8.76 31.86 30.01 36.36 50 52.7 30.44 
Chowk 62.16 42.03 32.08 41.08 39.02 57.5 49 
Aminabad 50.08 48.06 34.09 41.92 39.08 42.1 47 
Alambagh 68.04 50.08 31.66 35.99 42.01 50.8 51 
is 
'u 
M 
3 
es 
Talkatora 62.1 44.08 36.06 36.06 41.08 32.4 32.62 
Amausi 70.18 52.89 29.86 35.08 39.92 23.8 30 
Source; IT R C, Lucknow 
On the basis of above discussion it can be inferred that concentration of all the 
pollutants in commercial area is relatively higher than the residential and industrial areas, 
because commercial areas are the centre of attraction of heavy traffic flow from all comer of 
the city and also other factor are also contributing the emission of air pollutants in these 
areas. 
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2.3.3 Spatial Analysis of Ambient Air Quality in Lucknow City during Pre-Monsoon 
and Post Monsoon (1998-2004) 
Spatial data of the ambient air quality based on air pollutants concentration in 
different activities area of the Lucknow city during pre and post monsoon period has been 
shown in Table 2.15 and an analysis has been done in the following para In both pre and 
post monsoon period. Analysis has mainly been done with reference to 2004 status, and a 
comparison has been made with earlier years wherever required. 
2.3.3.1 Spatial Analysis of Air Quality Status during Pre-monsoon 
The lowest concentration of RSPM level in residential area is observed at Ali Ganj and 
highest is found at Indira Nagar are 145 fjg/m^ to 185 i^g/m^ respectively ( Table- 2.15 & 
Fig 2.24). It is foimd that the highest concentration of RSPM in conunercial area is at 
Charbagh and lowest at Hazrat Ganj 245 |ig/m^ and 149 \ig respectively (Fig 2.24). In 
Industrial area the concentration of RSPM from 140 ng/m (Amausi) to 185 |xg/m 
(Talkatora) (Fig 2.24). The values of the RSPM level are far beyond the limit in residential 
& commercial area and within the limit in industrial area except Talkatora (185^g/m ) 
during Pre-monsoon period. In term of over all concentration of RSPM, it is found that 
highest at Charbagh 245 ng/m^ and lowest at Amausi 140 |ng/m .^ It is observed that the 
highest concentration of SO2 in residential area is at Indira Nagar and lowest at Ali Ganj as 
33 ng/m^ & 24 ng/m^ respectively.These values are well below the prescribed limit 
(Fig.2.24). 
Table 2.15: Spatial Variation of Ambient Air Quality Status during Pre Monsoon 
(1998-2004) 
< 
Monitoring 
Station 
1998 2001 2004 
RSPM 
(|ig/m») 
SO] 
(Hg/m*) 
NOi 
(Hg/m») 
RSPM 
(Hg/m*) 
SO2 NO2 
(Mg/m*) 
RSPM 
(fig/m*) 
SOj 
(Hg/m») 
NOj 
(Hg/m*) 
.2 
c 
u 
•0 
u 
Ali Ganj 142.05 82.93 60.76 278.98 19.5 30.15 145 24 40 
Vikas Nagar 140.955 89.26 56.71 210.08 19.51 29.04 165 29 30 
Indira Nagar 139.425 73.78 46.45 199.98 21.12 23.28 185 33 55 
Gomti Nagar 137.69 63.91 63.73 150 21.02 23.05 155 27 50 
"a 
0 
u 
E 
E 
0 u 
Charbagh 191.63 78.86 64.42 220.3 32.16 37.15 245 41 68 
Husain Ganj 190.02 80.56 68.01 220.1 32.18 33.05 210 37 63 
Hazrat Ganj 186.5 80.02 61.35 180.02 31 33.06 149 17 30 
Chowic 196.865 89.19 73.04 288.92 37.8 37.09 180 43 59 
Aminabad 186.485 93.46 76.45 280.98 34.05 37.08 176 27 53 
Alambagh 240 60.35 60.83 242.28 30.59 31.06 210 40 58 
•5 
.-• 
VI 
3 
— 
1 
Talkatora 206.18 56.45 72.87 210.06 31.92 28.5 185 19 32 
Amausi 182.74 87.73 73.98 181.04 30.01 24.05 140 22 45 
Source: IT R C, Lucknow 
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Commercial area shows the lowest concentration of the SO2 at Hazrat Gang. 17 
(ig/m^ & highest level at Chowk 43 |ig/m^ and Industrial area present the lowest level of 
SO2 at Talkotora during pre-monsoon (Fig 2.24). Over all concentration of SO2 has been 
found highest at chowk 43 ^g/m^ and lowest at Hazrat Ganj 17 |ig/m^. NO2 concentration 
is observed lowest at Vikas Nagar 30 j^ g/m^ and highest concentration is observed at Indira 
Nagar 55 p.g/m^ in residential area. In the commercial area the lowest level (Table 2.15) of 
NO2 is recorded at Hazrat Gang 30 |ig/m and highest level of N02 is recorded at Charbagh 
68 |J.g/m^ followed by Husain Ganj 63 [ig/m^ (Fig 2.24). It is below the limit reconmiended 
by NAAQS except at Charbagh and Husain Ganj. In Industrial area lowest concentration is 
found at Talkatora 32 (ig/m^ and highest at Amausi 45 ng/m^ (Table 2.15). 
Spatial Variation of Ambient Air Quality Status 
during Pre-Monsoon (1998-2004) 
'.2004 
Fig 2.24 
These values are within the limit. During the pre-monsoon period NO2 level is found 
highest at Charbagh 68 ^tg/m' and lowest level of NO2 is found at Vikas Nagar & Hazrat 
Ganj 30 i^g/m^ at both the location (Fig. 2.24). Over all study of spatial concentration of air 
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pollutant shows that, the highest concentration of air pollutants observed in commercial 
' areas. RSPM level is found far beyond the recommended limit at all the monitoring location 
and SO2 and NO2 concentrations are well below the limit except Charbagh and Husain Ganj. 
2.3.3.2 Spatial Analysis of Air Quality Status during Post-Monsoon 
Ambient air quality status in Lucknow is shown in Table 2.16. It is observed that 
the highest level of SPM is recorded in residential area is highest in Ali Ganj i.e. 350 |ag/m 
followed by Gomti Nagar 345 \ig/m^ mdicating that the level of SPM is beyond the 
NAAQS limit (Fig. 2.25). Lowest concentration of SPM is found at Indira Nagar 280 jxg/m^ 
followed by Vikas Nagar 340 |j.g/m .^ In the commercial area, the level of SPM is found 
lowest at Hazrat Ganj 333 \ig/rn? and highest level of SPM is foimd at Charbagh 680 i^ g/m .^ 
The values of SPM are found exceeding to the National standard (Fig. 2.25). In industrial 
area, during post monsoon period, it is highest at Talkatora 400 ng/m^ and lowest at Amousi 
350 |ig/m .^ The level of SPM in mdustrial is found within the National standard. As for as 
over all concentration of SPM is concerned Indira Nagar witnessed lowest i.e. 280 ^g/m 
and Charbagh 680 \ig/m^ (Fig. 2.25) has recorded highest. 
Table 2.16: Spatial Variation of Ambient Air Quality Status during Post-Monsoon 
(1998-2004) 
> s 
< 
Monitoring 
Station 
1998 2001 2004 
SPM 
(Hg/m») 
SO2 
(jig/m') 
NOi 
(Hg/ra*) 
SPM 
(Hg/m*) 
SO2 
(jig/m*) 
NO2 
(^g/m*) 
SPM 
((ig/m*) 
SOj NO2 
(Hg/m*) 
"a 
AliGanj 280.2 29.04 24.99 353.13 28.99 33.08 350 36 39 
Vikas 
Nagar 
230.16 30.16 29.01 352.02 28.96 35.86 340 28 30 
Indira 
Nagar 
355.05 41.02 22.16 354.36 26.16 35.89 280 30 40 
Gomti 
Nagar 
150.02 24.16 19.16 308.46 31.16 25.76 345 35 40 
V 
E 
e 
u 
Charbagli 800.03 77.2 77.86 581.85 33.2 41.16 680 41 58 
Husain 
Ganj 
640.92 82.01 68.96 581.28 43.32 25.28 625 43 46 
Hazrat Ganj 650.26 78.18 8.76 487.23 43.96 36.36 333 13 30.44 
Cliowlc 730.01 72.08 62.16 573.41 36.99 41.08 600 33 49 
Aminabad 710.05 68.99 50.08 558.12 38.1 41.92 455 40 47 
Alambagli 800.01 86.9 68.04 524.84 18.1 35.99 500 41 51 
"a i 
•§ 
Talkatora 580.16 78.01 62.1 570.25 26.99 36.06 400 14 32.62 
Amausi 510.92 62.08 70.18 540.03 40 35.08 350 23 30 
Source: IT R C, Lucknow 
During post monsoon period, 
shows lowest level of SO2 is recorded 
results of the SO2 analysis present in Table 2.16 
at Vikas Nagar 28 \ig/m^ while highest level is 
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recorded at Ali Ganj 36 |^ g/m^ in residential areas (Fig. 2.25). It has been observed that in 
the commercial area highest level of SO2 was found at Husain Ganj 43 fig/m^ and lowest at 
Hazrat Ganj 13 ng/m^. (Fig. 2.25) and in industrial area Talkatora shows the lowest level of 
SO2 concentration that is 14 ng/m^ (Fig. 2.25) over all picture brings the lowest 
concentration of SO2 is found in Hazrat Ganj 13^g/m^ and highest concentration in Husain 
Ganj 43 ng/m^ (Table 2.16). In residential area the concentration of NO2 has been recorded 
highest at Indira Nagar and Gomti Nagar 40 i^g/m^ each, during post monsoon period and 
lowest at Vikas Nagar 30 |ig/m (Table 2.16). Lowest concentration of NO2 in commercial 
area is found at Amausi 30 |xg/m^ while highest concentration is observed at Charbagh 58 
|xg/m . In industrial area Amousi has the lowest concentration of NO2 during post monsoon 
period. Overall condition of the NO2 level during post monsoon period has been recorded 
lowest at Vikas Nagar and Amousi 30^g/m^ each, and highest concentration of NO2 in 
Charbagh 58 i^g/m^ followed by Alambagh 51 ^g/m^ exceeded to the US EPA (50 jig/m^) 
(Fig 2.25 & Table 2.16). 
Spatial Variation of Ambient Air Quality Status 
during Post-Monsoon (1998-2004) 
Fig 2.25 
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2.5 Intensity of Air Pollution 
On the basis of CS (composite Mean Z-Score), it is found that during pre-
monsoon period, highly air polluted areas are Chowk, Charbagh, and Alambagh. 
Table 2.17: Intensity of Air Pollution (pre and Post-monsoon) 
Activities Area 
Locations 
Air pollution intensity Pre-
Monsoon (CS) 
Air pollution intensity 
post-Monsoon (SC) 
is 
'•*-» B 
u 
'55 
AliGanj 
-0.40 -0.63 
Vikas Nagar -0.50 
-0.91 
Indira Nagar -0.29 
-0.57 
Gomti Nagar -1.12 
-1.10 
•3 
u 
o 
U 
Charbagh 0.61 0.78 
Hussain Ganj 0.35 0.40 
HazratGanj -0.12 0.09 
Chowk 0.66 0.58 
Aminabad 0.33 0.55 
Alambagh 0.48 0.59 
•a 
'S 
Vi 
3 
Talkatora 0.28 
0.22 
Amausi -0.28 
0.02 
Source: Computed by Author, Based on Air pollution Tables 
Mediian air polluted areas are Hazrat Ganj, Amousi, Aminabad, Indira Nagar, 
Gomti Nagar, Talkatora and Husain Ganj and low air pollution has been observed in Ali 
Ganj and Vikas Nagar. It has been observed that during post monsoon period highly air 
polluted areas are Charbagh, Husain Ganj, Chowk, Aminabad, and Alambagh (Table 2.17). 
Medium air polluted areas are Talkatora, Amousi, Indira Nagar and Hazrat Ganj. Low air 
polluted areas are Ali Ganj, Gomti Nagar and Vikas Nagar. Analysis of ambient air quality 
during Pre and Post-monsson period reveals that commercial areas of the city are highly 
polluted. 
2.6 Ambient Air Quality of Major Road Crossing (2004) 
The roads which are selected for the analysis of the pollutant are busiest road of 
the city, often facing traffic jam and traffic congestion. Charbagh is the main road which 
passes in front of Charbagh railway station and bus stand. Qaiserbagh has bus station and 
medical college road passes in front of medical college (K.G.M.C.). the analysis reveals that 
the lowest concentration of SPM is recorded at Alambagh road 593.58 |ng/m^ and highest is 
recorded at Turia Ganj 783.05 ^g/m^ these values are far beyond the prescribed limit. Table 
2.18 reveals that SPM level is far beyond the recommended limit at all the major road 
crossing. It is the alarming sign to the air quality status. SO2 and NO2 recorded at all the 
crossings are within the limit. RSPM concentration has recorded as lowest at Rakab Ganj 
262.92 ^g/m^ and highest concentration 314.89 ^g/m^ are recorded at Qaiserbagh (Table 
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2.18 & Fig 2.26). RSPM concentration has crossed the prescribed limit at all the major road 
crossing. The main reason behind is very high frequency of the automobiles are passing on 
these roads. 
Table 2.18: Ambient Air Quality of Major Road Crossing of Lucknow City (2004) 
Location SPM (Hg/m^) SOj(ng/in») NOaCug/m*) RSPM (ng/m*) 
Hazrat Ganj 605 22.94 37.57 265.19 
Nishat Ganj 619.94 25.5 39.09 270.2 
Charbagh 639.68 27.33 41.22 272.77 
Husain Ganj 625.00 26.19 39.20 275.00 
Alambagh 593.58 23.04 34.34 267.81 
Latuchroad 604.00 24.60 34.80 274.85 
Nakahindola 624.00 26.63 37.48 269.78 
IT college 677.66 26.41 39.55 292.99 
Qaiserbag 731.95 28.48 40.00 314.89 
Medicalcollege 645.60 25.32 35.82 275.78 
Tuna Ganj 783.05 25.97 35.26 298.13 
Rakab Ganj 620.35 27.00 37.87 262.92 
Source: U P P C B, Lucknow, 2004 
Air Quality of Main Roads Crossings 
Lucknow City (2004) 
900 
Monitoring Location 
Fig 2.26 
CONCLUSION 
After foregoing discussion it may be concluded that the vehicular boom is the 
major cause of the air pollution in Lucknow city. The road space got limited due to growing 
number of vehicles forces low gear driving; pushing up the pollution which is directly 
related to fuel consumption. The motor sprit oil consumption has increased from 43203 kl 
to 95853 kl in 1998 and 2004 respectively. The story is the same for high speed diesel 
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consumption also. Two wheelers are the main culprit of the air pollution. It is attributed to 
the tremendous increase of two wheelers for personal convenience to move to their work 
place. The second major sources of air pollution are industrial emission of gaseous 
pollutants. Beside, other sources of air pollution are intensive constructions of the roads, 
bridges, buildings, quarrying, and digging of roads for telephone cable. The analysis of 
ambient air quality has shown varying pollutant concentrations in spatio-temporal context 
both has crossed the limit of RSPM, SPM, SO2 & NO2, in 1998, as well as in pre monsoon 
and post monsoon period. Later on it has witnessed fluctuating trend. The spatial analysis of 
RSPM and SPM concentration reveals that the most polluted areas are the commercial 
sectors, core zone of the city like chowk, Alambagh, Aminabad, where the same 
concentrations have crossed the recommended limit (NAAQS). 
Hypothesis "Increase of vehicular population change ambient air quality" is fully explained 
and accepted in the study area. 
Recommendation 
In orders to reduce the level of air pollution for better and healthy life some 
suggestions and recommendations are as follows: 
• Every vehicle must be equipped with filter devices to prevent in compulsion of pollutant 
emission. Strict vigilance must be ensured to look after the movement of vehicles. 
• Effective inspection and monitoring programme needs to be started, for use vehicles (on 
road) emission control. 
• In commercial and residential areas frequent movement of vehicles should be avoided. 
• Parking for the vehicles should be meant in commercial area in order to avoid traffic 
congestion. 
• There should be compulsory use of CNG for public and private vehicles. 
• Old and ill functioned vehicles (Metador, tempo, three wheeler etc.) which are highly 
polluting in nature needs to be phased out gradually from the city. 
• Ultra low sulphur diesel (ULSD) having 0.05 per cent sulphur (500 PPM) should be 
used to reduce particulate emission. 
• Adulteration of petrol/diesel should be checked by governmental and quasi-
governmental agencies. 
• The reroUing mills and other small scale industries use the oil in small furnace. In this 
fuel the SO2 content varies from 3.5-5.0 per cent. As result the SO2 emissions is high 
which deteriorate the ambient air quality. For the reduction of this particular emission 
most of the developed countries have restricted the content of SO2 in the furnace oil to 
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the level less than 1 per cent, therefore it is recommended that below 1 per cent SO2 in 
the use of furnace oil should be allowed to use for healthy and better environment. 
• Every industrial unit must be equipped with filter devices to prevent further emission of 
pollutant in the air. 
• Strict vigilance should be deployed in all industrial areas for regular monitoring and 
ensuring the compliance of environmental act to the industrialist and entrepreneurs. 
• In order to identify areas with high levels of RSPM it is required to strengthen the 
existing monitoring network and conduct regular measurement of RSPM (PMio and 
PM2.5) at more locations. 
• The open imcontroUed incineration combustion of dry leaves, old tires, rags, plastics, 
paper waste and garbage generate significant amount of air pollution. There should be 
more mass awareness regarding air pollution in order to avoid open incineration of such 
combustible material. The horticulture waste, dry leaves should be utilized for compost 
manure. 
• The environmental act must be complied by every citizen to ensure green and clean city 
for healthy environment. 
• If all the measurement is taken into consideration by the government judicially and 
honestly, it is hope in days to come that the level of air pollution may be reduced 
dramatically and significantly. 
• Last but not least the rigorous plantation of trees and shrubs should be adopted all along 
the roads, vacant space and industrial areas to neutralize the effect of air pollution. 
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Water is the most important element in the biosphere because it sustains all sorts of 
life on planet earth. The purity and quality of water is of basic concern of man kind, since it 
is directly related to human beings. Nature has given plenty of water and even then we are 
feeling shortage of water for drinking, bathing, washing, irrigation, and industrial purposes 
because we have misused and polluted our water resources to a great extent. Water pollution 
may be defined as an alteration in the physico-chemical, and biological characteristics of 
water which may cause harmful effect on human and aquatic life. WHO has defined water 
pollution as "any foreign material either fi-om natural or other sources that may contaminate 
the water supply and makes it harmfiil to life, cause of their toxicity, leads to reduction of 
normal oxygen level of water, causes aesthetically unpalatable effect and spread of 
epidemic diseases." Owen has defined it as "any unreasonable contamination of water 
which lessens its value to man."' In India, water pollution has been taking place on a large 
scale for a long time. Both surface and groimd bodies are polluted to a great extent. 
According to a report of NEERI about 70 per cent of the available water in India is polluted. 
The picture of water pollution of every river i.e. the main sources of use is gloomy. About 
12 per cent of people get clean water while rest 88 per cent quench their thirst from polluted 
water derives fi-om lakes. Tanks, River and Wells. 
Most of the rivers are carrying polluted water; we have been dumping all sorts of 
waste into our river- industrial waste, municipal sewage, residue of chemical fertilizers and 
what not. These wastes are both, solids as well as in dissolved form. Large scale pollution of 
river is turning them in to septic drains posing serious threat to the health of million of 
people. Many towns and cities which have come up, on the banks of river have not been 
given a proper thought to problem of waste water, sewerage, etc. The indiscriminate 
dumping of untreated industrial and domestic waste into rivers and lakes further exacerbates 
already stretched water situation. The pollution reduces the amount of water available for 
use, creating scarcity in regions which otherwise have abundant water resources. Most of 
the rivers in India like Sabarmati, Ganga, Gomti, Yamuna, Damodar has crossed the 
desirable limit. Gomti River being the life blood of the city; today is being used as dumping 
ground of all kind of waste. The dirty and waste water generated fi-om commercial sites, 
household sewage wastes toxic chemicals fi-om factories are let into river indiscriminately, 
pesticides, fertilizers used in agricultural field are washed into the water, sources due to rain 
and floods, bathing in rivers, using soaps, detergent, washing clothes, vessels, cattle, 
Owen, S. (1971), Natural Resource Conservation: an Ecological Approach, Mcmillan, p. 141. 
^ Kudesia, V.P. (1985), Water Pollution, Pragati Prakashan, New Prabhat Nagar, Meerut p. 1. 
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vehicles, using banks as toilets throwing dead bodies and flowers etc. the cumulative effect 
of all the sources has polluted the water of Gomti to the level of unused that has generated 
further crisis of available potable drinking water in the city. Table 3.1 reveals the stretch of 
river gomti and other river of India and their sources of pollution. 
Table 3.1 List of PoUuted River Stretch (2004) 
1 River Polluted Stretch Desired 
class 
Existing 
class 
Critical 
parameter 
Possible source of pollution 
Sabarmati Immediate upstream 
of Ahmedabad to 
Sabarmati Ashram 
B E DO, BOD, 
Coliform 
Domestic and Industrial based from 
Ahmedabad 
Sabarmati Ashram to 
Vautha 
D E DO, BOD, 
Coliform 
Domestic and Industrial based from 
Ahmedabad 
Subamarekha Hatia dam Bharagora C D/E DO, BOD, 
Coliform 
Domestic and Industrial based from 
Ranchi and Jamshed Pur. 
Godavari Dowstream of Nasik 
and Nanded 
C D/E BOD Wastes from sugar industries, 
distilleries and food processing 
industries 
Krishan Karad to Sangli C D/E BOD Wastes from sugar industries and 
distilleries. 
Sutlej Downstream of 
Ludhiyana to Haike 
C D/E DO, BOD Industrial wastes from hosieries, 
tanneries, Elecfroplating and 
engineering industries and domestic 
wastes from Ludhiyana and Jalandhar 
Yamuna Delhi to confluence 
to Chambal 
In the city limits of 
Delhi, Mathura and 
Agra 
C 
B 
D/E 
D/E 
DO, BOD, 
Coliform 
DO, BOD, 
Coliform 
Domestic and industrial wastes from 
Delhi Mathura and Agra. 
Domestic and industrial wastes from 
Delhi Mathura and Agra. 
Hindon Saharanpur to 
confluence with 
Yamuna 
C D DO, BOD 
Toxicity 
Domestic and industrial wastes from 
Saharanpur and Ghaziabad. 
Chambal Downstream of 
Nagda and 
downstream of Kota 
C D/E BOD, DO Domestic and industrial wastes from 
Nagda And Kota 
Damodar Downstream of 
Dhanbad 
C D/E BOD, 
Toxicity 
Industrial wastes from Dhanbad, 
Durgapur Asansol, haldia and 
Bumpur. 
Gomti Lucknow to 
confluence with 
Ganges 
c D/E DO, BOD, 
Coliform 
Domestic and industrial wastes 
from Lucknow, Jaunpur. 
Source: Singhal, S. (2005), India- environment, htp/planningeommission.nic.in/reports/screpoits/ser/vision2005/en2025.doc 
Safe drinking water plays a major role in the overall well being of the people. Water 
is the single biggest cjrisis facing India, over 200 million people are at risk as river basin is 
water deficit. Another 100 million in 12 cities are also thirsty for water.^  Table 3.2 exhibits 
Shankar Aiyer, (2003), Cover story water, Indian Today, June, p. 38. 
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the position of available and deficient of potable water, where as Lucknow city is facing 
21.42 per cent deficiency of water availability (Fig 3.1). 
Table 3.2: potable Water Scarcities in Major Indian Cities (2000) 
Cities Need in 
million Liter 
per day 
Water 
Supply 
Shortfall 
million liter 
per day 
Percentage of 
short fall 
Mumbai 4000 2970 1030 25.75 
Delhi 3830 2950 880 22.98 
Kolkata 2258 1568 690 30.56 
Hydrabad 956 770 186 19.46 
Banglore 840 705 135 16.07 
Lucknow 560 440 120 2L42 
Jaipur 349 36 313 89.68 
Bhopal 355 285 70 20.89 
Indore 308 174 134 42.13 
Vishakapatnam 305 159 146 47.86 
Chainnai 300 195 105 35 
Jabalpur 239 144.5 94.5 39.54 
Source: India today 2000 
Potable Water Scarcities in Major Indian Cities (2000) 
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Cities 
Fig 3.1 
The water table goes down day-by-day due to the over use of under ground water. 
Major cities like Mumbai, Delhi, Kolkata, and Chennai are suffering from water scarcity 
because these are most populated cities of India. The shortfall of water supply in these cities 
is 74.25 per cent, 77.02 per cent, 69.44 per cent, and 65 per cent respectively. Table 3.2 
reveals the position of Lucknow city in terms of water scarcity there is need of drinking 
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water of 560 million liter per day, but the supply of drinking water is only 440 million liter 
per day the shortfall of water supply is 120 million liter day i.e. 21.42 per cent. Table 3.3 
reveals the standard parameter recommended by India and WHO regarding the quality of 
potable drinking water. 
Table 3.3: Criteria for Water Supply Sources and Drinking Water 
Parameters Criteria for water supply sources Criteria for Drinking Water 
Indian standard WHO standard Indian Standard WHO Standard 
pH- 6.5-8.5 7.0-8.5 6.5-8.5 6.5-8.5 
Total solids 500 500 < 200-500 < 200-500 
Total dissolved solids 500 500 <2O0-500 <200-500 
Dissolved oxygen >4 0 - -
BOD 3 5.0 - -
Chemical Oxygen Demand 0 - - -
Total alkalinity 120 200 200 200 
Total Hardness (CaCOj) 300 200 200 200 
Ca 75 50 75 75 
Chloride 250 200 250 250 
Sulphate 200 200 200 200 
Nitrate nitrogen 45 45 45 45 
Amonia nitrogen 5 
- 5 5 
Fluoride 1.5 1.5 1.5 
Total Coliform <100 
- <10 
Feacal coliform <50 
- 0 
Cadmium 0.01 
- 0.01 
Chromium 0.05 0.05 0.01 0.01 
Iron 0.3 0.3 0.3 0.3 
Copper 1.0 1.0 0.05-1 0.05 
Nickel 0.01 
- 0.01 -
Lead 0.05 
- 0.05 -
Zinc 5 
- 5 -
Source: CPCB 
Objectives 
The objective of the present study is to examine the level of water pollution, its 
causes and consequences. 
Data Base and Methodology 
The methodological principles adopted for the analysis of water pollution is based 
on the collection of primary and secondary data obtained from experiment and various 
agencies involved in pursuing the study of water pollution. For the convenience of 
collection of samples three sites have been chosen along the river Gomti taking in to 
consideration of the magnitude of industrial and household waste flow in to the river. These 
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sites are Gaughat (up stream), Daliganj and pipraghat (down stream). The sampled water is 
periodically coUeted from these respective sites and got experimented in the laboratory of 
ITRC, CPCB and UPPCB. During course of experiment of different pollutants, following 
methods have been taken into consideration (table 3.4.). The sampled water is periodically 
coUeted from these respective sites and got experimented in the laboratory of ITRC. The 
methods referred in Table 3 have been used in during the course of experiment of different 
polluting elements. Further, to examine the quality of drinking water 18 locations have been 
chosen of municipal supply and 13 sites have been taken of under ground water supply, 
treated water quality at Aish bagh has been analysed. 
Table 3.4: Standard Method for Physico-Chemical 
Bacteriologicaland Metals Analysis 
Parameters Standard method 
Temperature Mercury thermometer 
PH pH_meter method 
Total solids Gravimetric method (lOS^C) 
TDS Gravimetric method (105°C) 
DO Winkler's Azide Method 
BOD Winkler's Azide Method 
COD Dichromate foreflux method 
Total Alkalinity Titrimetric (EDTA) method 
Total Hardness Titrimetric (EDTA) method 
Ca Titrimetric (EDTA) method 
Chloride Agentrometric metric 
Sulphate Tuibidimetric method 
Phosphate Stannous chloride method 
Nitrate nitrogen Phenol-disulphonic acid method 
Amonia nitrogen Nesslerisation method 
Fluoride SPANDNS method 
Potassium Flame photometric 
Bacterial coimt Multiple tube method preseumption al SS'C Mackonky, Broth, confirmatory at 35"C Brillient 
green bile Brotii feacal conformity at 44''C, Brillient green bile Broth feacal conformity. 
Metals Nitric and percholoric acid (5:1) digestion/ ICP-DES. 
Source: FTRC Lucknow 
Obtained data from different secondary sources and primary sources were analyzed 
through simple statistical techniques. The data are presented in the form of graph and 
diagram for visual interpretation using GIS technique. 
3.1 Sources of River Water Pollution 
The Major sources of river water pollution are discussed in sequent maimers. 
3.1.1 Drainage Discharge 
Drainage discharge into river Gomti is the major culprit of polluting the water. 
Table 3.5 reveals the amount of discharges pumped into the river water. There are twenty-
eight drains and two trunk sewers on both sides of the river. 
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Table 3.5 Waste Water Discharge of Drains CIS Gomti and Trans Gomti (1998-2004) 
S.No. Cis Gomti 
Side 
Discharge 
MLD 
(1998) 
Discharg 
cMLD 
(2001) 
Discharge 
MLD 
(2004) 
Trans 
Gomti 
Side 
Discharge 
MLD 
(1998) 
Discharge 
MLD 
(2001) 
Discharge 
MLD 
am) 1 Nagaria 
drain 
0 11.2 16.71 Mahesh 
Ganj 
Drain 0.6 0.52 
1.5 
2 ' Sarkata 
drain 
24 24.87 36.32 Roop pur 
khadra 0.6 0.66 
1.37 
3 Pata drain 17.5 18.15 24,73 Mohan 
Meakins 4 4.15 
5.99 
4 Drain U/S 
NER 
0.6 0.66 1.21 Daliganj 
1 8.8 9.82 
20 
5 Wazir 
Ganj 
58 60.1 82.65 Daliganj 
2 1.3 1.36 
2.07 
6. Ghasyarim 
andi 
13.5 13.95 18.77 Alts 
college 0.6 0.66 
1.3 
7 China 
Bazar 
2.7 2.79 4.1 Hanuman 
satu 0.6 0.66 
1.31 
8 Laplace 
drain 
1.3 1.36 9.3 TOPS 
1.3 1.36 
2 
9 Jopling 
Road 
1.3 1.36 1.93 Kedar 
Nath 2.8 3.11 
6.21 
10 G.H. 
Canal 
98 101.6 158 Nishat 
Ganj 1.3 1.36 
2.07 
11 Lamarteen 
ier 
0.5 0.52 1.4 Babakap 
urva 0.5 0.8 
1.68 
12 Jiamau 0.6 0.66 1.63 Kukrait 
drain 39.9 43.8 
73.1 
13 C.G.P.S. 10.5 21.34 30.81 Weeping 
sever city 29 36.21 
29 
14 Last drain 
just D/S of 
railway 
0.6 0.66 0.71 Gomti 
Nagar 
24 28 
23 
Total 229.1 259.22 353.34 1 115.2 132.47 170.6 
Total 1998 344.3 MID 
Total 2001 391.69 MLD 
Total 2004 523.94 MLD 
Source: UP Jal Nigam 2004 
These drains are not systematically connected with sewers. G.H. canal (plate 3.1) 
covers the effluent of five drains and Kukrail drain (plate 3.2) covers the three drains. These 
drains carry most of the city's sludge and discharge into the river. Mohan Meakin from M/s 
Mohan Meankin Ltd. and Jopling Road drains fi-om Parag Dairy are only two industrial 
drains discharging their waste into the river. Out of Twenty-eight nalas only three drains are 
treated namely Nagaria, Sarkata, and Pata nala. These drains intercepted and diverted then 
treated at Gaughat treatment plant with capacity of 42 MLD based on FAB (fluidized 
Aerobic bio reactor) technology and rest twenty-five nala are discharging their waste into 
the river Gomti. Out of twenty-eight drains the twenty-five drains meet to the river Gomti at 
up stream and rest meet to the river Gomti at down stream of varying pollutants content out 
of the total discharge more than 70 percent are contributed five major drains as G.H. canal, 
Kukrail drain, wazir Ganj drain, and Sarkata Darin (table 3.5). Discharge from the CIS 
Gomti side is more than the Trans Gomti side and also found the rising trend fi-om 1998- to 
2004 (Fig 3.2 & 3.3). The analysis reveals that tiiere is found wastewater discharged 
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effluent into Gomti River increase day by day i.e. from 344.3 MLD in 1998 to 558.87 MLD 
in 2004. 
Waste Water Discharge of Drains CIS Gomti and 
Trans Gomti Side (1998-2004) 
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Fig 3.2 
Total Waste Water Discharge into Gomti River from the 
Drains of CIS Gomti and Trans Gomti Side (1998-2004) 
Fig 3.3 
3.1.1.1 Characteristics of Waste Water of Major Drains CIS Gomti and Trans Gomti 
Side 
The drains which discharge into the River Gomti are critically polluted (table 3.6). 
The water of these drains is not able to any use except as a home sewer connection. 
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Suspended solids ranges lies in between 35 mg/1 (Lamarteenier drain) mg/1 to 732 mg/1 
(Jopling road drain), COD 53 mg/1 (Jiamau Drain) to 3180 mg/1 (Mohan Meakin's Drain). 
Table 3.6: Characteristics of Waste Water of Major Drains 
CIS Gomti and Trans Gomti Side (2003-2004) 
CIS Gomti pH SS 
mg/1 
COD 
mg/1 
BOD 
mg/1 
Cblo 
ride 
mg/1 
sulph 
ate 
m ^ 
Piiosp 
hate 
me/l 
Nitrite 
mg/1 
Nitrate 
mg/1 
Nagaria drain 7.5 291 188 42 55.5 9.2 9..3 NT 0.33 
Sarkata drain 7.84 291 214 57 81.4 18.5 5.7 0.3 0.2 
Pata drain 7.66 278 323 79 66.6 6.7 3..5 0.2 0.3 
Drain D/S NER 7.68 66 183 60 48.1 2.5 4.3 0.5 0.2 
Wazir Ganj 7.48 252 336 101 55.5 3.4 3.1 0.4 0.3 
Ghasyarimandi 7.42 313 480 150 81.4 29 1.3 0.3 0.6 
China Bazar 6.67 222 397 139 88.8 28 4 0.6 1.1 
Laplace drain 7.6 63 205 45 73.9 75 4.2 1.1 NT 
Jopling Road 7.37 732 1247 445 77.7 234 6..3 1.6 6.3 
G.H. Canal 7.78 150 279 61 62.9 22.7 4.5 1 0.1 
Lamarteenier 8.01 35 79 20.8 37 7.6 3.1 0.3 0 
Jiamau 8.29 73 53 10.2 81.4 285 2.3 1.88 0.1 
C.G.P.S. 7.8 169 406 75 70.3 57 4.3 1.4 0.06 
Last Darin Just 
U/s of Rly 
Bridge 
7.48 55 166 62 55.5 97 22.6 0 NT 
Trans Gomti 
Mahesh Ganj 
Drain 
7.56 170 231 62 70 42 4.6 0.9 NT 
Roop pur khadra 7.71 372 572 180 125 93 7.5 1.2 NT 
Mohan Meakins 7.3 624 3180 703 277 387 2.8 56.4 0.6 
Daliganj 1 7.88 100 279 86 77 44 5.1 2 1 
Daliganj 2 7.6 222 284 75 77 53 3 0.9 1.2 
Arts college 7.67 159 257 62 66 50 3.7 1.1 1.2 
Hanuman satu 7.72 109 161 47 66 29 4.6 0.6 0.2 
TGPS 7.53 449 576 62 48 18 2.8 0.3 0.1 
KedarNath 7.59 180 262 65 44 73 4.43 0.7 NT 
Nishat Ganj 7.53 125 222 54 48 25 2.6 0.9 NT 
Babakapurva 7.72 224 418 92 85 87 5..5 1 NT 
Kukrait drain 7.72 204 231 55 51 35 4.1 1 0.1 
NT:Not Traceable Source:UP Jal Nigam, Gomti Pollution Control Unit, Luknow 
BOD 42 mg/1 (Nagaria Drain) to 703 mg/1 (Mohan Meakin's Drain) (table 3.6 & 
3.7). Chlorides 44 mg/1 (Kedamath Drain) to 277 mg/1 (Mohan Meakin's Drain), sulphates 
2.5 mg/1 (Drain d/s NEER) to 387 mg/1 Mohan Meakin's), phosphate 1.3 mg/1 
(Ghasyarimandi Drain) to 22.6 mg/1 (last drain Just U/S of Railway Bridge). 
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Table: 3.7: Presence of Heavy Metal of CIS Gomti and Trans Gomti Side (2003-2004) 
CIS Gomti Cd 
mg/l 
Crmg/I Cumg/I Femg/I Nimg/I Pbmg/i Znmg/I 
Nagaria drain NT 0.14 0.17 27 0.13 0.13 0.51 
Sarkata drain 0.16 0.21 0.23 5.18 0.09 NT 2.68 
Pata drain 0.36 0.04 0.28 11.64 0.15 NT 2.29 
Drain D/S NER NT 0.12 0.14 3.9 NT NT 1.25 
Wazir Ganj NT 0.11 0.21 15.74 0.05 NT 0.8 
Ghasyarimandi NT 0.13 0.28 12.11 0.06 0,01 0.94 
China Bazar NT 0.11 0.14 4.57 0.05 NT 1 
Laplace drain NT 0.22 0.14 4.57 0.05 NT I 
Jopling Road NT 0.55 0.81 49.68 0.18 0.21 2.18 
G.H. Canal NT 0.29 0.41 27.5 0.29 0.13 1.76 
Lamarteenier NT 0.01 0.04 2.74 NT NT 0.32 
Jiamau NT 0.2 0.08 14.3 0.04 NT 0.79 
C.G.P.S. 0.27 1.36 0.45 31.02 0.11 NT 2.19 
Trans Gromti 
Mahesh Ganj Drain NT 0.18 0.08 3.64 NT 0.02 0.67 
Roop pur khadra NT 0.23 0.27 24.4 0.15 0.2 1.09 
Mohan Meakins NT 0.25 1.05 34.5 0.1 0.31 1.64 
Daliganj i NT 0.15 0.27 23.3 0.14 0.43 1.08 
Daliganj 2 NT 0.13 0.2 15.2 0.03 NT 0.88 
Arts college NT G.Il 0.02 17.5 NT 0.53 0.81 
Hanuman satu NT 21.27 0.15 144.6 0.63 0.15 0.62 
TOPS NT 0.55 0.62 109 0.17 0.32 3.14 
Kedar Nath NT 78.3 0.39 357.2 1.62 0.36 0.87 
Nishat Ganj NT 0.2 0.14 22.7 0.12 0.62 0.63 
Babakapurva NT 0.19 0.25 19.1 0.07 0.13 1.42 
Kukrait drain NT 0.17 0.19 33.1 0.14 1.79 1.06 
NT:Not Traceable Source:UP Jal Nigam, Gomti Pollution Control Unit, Luknow 
Highest pollution load carrying drains are Mohan Meakin and Jopling Road drain 
both the drain originates from Industries and having the industrial effluent like SS, COD, 
BOD and considerable phosphate, sulphate and chloride. Other drains are also highly 
polluted which meet to the river, but the most polluted drain is Mohan Meakin's drain. 
The characteristics of the drains pertaining to the concentration of heavy metals 
present in Table 3.7. The concentration of chromium, lead, iron are higher on Trans Gomti 
side than CIS Gomti, because of metal processing industries in Lucknow^ like TELCO, HAL 
lie on the trans Gomti side. 
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Plate 3. IG.H Canal 
Plate 3.2 Kukrail Drain 
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They discharge their effluent into the drain. The presence of iron is ranging from 
3.64 mg/1 (Mahesh Ganj) to 357.2 mg/1 (Kedamath Drain). All the drain carrying dissolved 
metals content like iron, lead and chromium, which are beyond the prescribed limit, 1.79 
mg/1 (Lead) at Kukrail nala and chromium highest at 78.3 mg/1 at Kedaramath (table 3.7). 
The concentration of all the effluents flow into the river Gomti through various drains is at 
alarming stage, which needs immediate attention.'' 
3.1.2 Other Sources of River Water Pollution 
Improper management of solid waste generation is another source to pollute the 
water. Analysis reveals that about 80 per cent of solid wastes are collected by Municipal 
Corporation in a very crude form and rest is thrown on either side of the road, drains, alas 
and riverine areas (Plate 3.3). During rainy season these waste of various natures ultimately 
goes into the river through various drains subsequently pollute the water. 
Crematorium is the other source of polluting river water. There are four major and 
ten minor crematoriums sites along the river Gomti (Plate 3.4) such as Bhaisakimd (6 minor 
Crematoriums), Marghata crematorium ((2 minor crematoriums), Pipraghat (2 minor 
crematoriums), and Gulala crematorium (4 minor crematoriums). Bhaisakund is the busiest 
crematorium site, on an average 10 to 12 dead bodies are burnt daily and thrown into the 
river along with burnt woods and flowers. These practices along the bank increase the rate 
of pollution. 
Mass washing along the riverbank, chemical detergent goes directly into the river. 
There are 12 washing and bathing site along the bank. On an average 300 washer man are 
washing clothes in the river. Due to these practices along the riverbank increase the rate of 
pollution (Plate 3.5). 
hihabitants of slum dwellers along the riverbank pollute the water by using it for 
bathing, washing and other works (plate 3.6 & 3.7). They are using the bank of the river as 
of toilets. In rainy season all the human excreta goes into the river and pollute the water. On 
an average 60 per cent of the riverside is used by the people for toilet who live near the river 
and along the bank. Human excreta make the river water poisonous. 
Besides, Slaughter house and animal house also pollute the river. Milk productive 
animals 4 to 6 hours are passing in river water. Nagar Nigam reveals that around 1.6 
million animals in the city take daily bath into the river and their excreta and urine into the 
river water subsequently pollute the water. 
•• A report on state of environment Lucknow, CPCB, CUPS/20012002, p 165-171 
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Plate 3.3Solid Waste Disposal in Drains (Sarkata Nala) 
m f t < 
Plate 3.4 Crematorium along River Gomti 
Plate 3.5 Mass Washing along River Gomti 
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Plate 3.6 Slum Settlettient along river Gomti 
Plate 3.7 Washing Cloths and Bathing along With River Gomti 
3.2 Analysis of Gomti River Water Quality (1998-2004) 
3.2.1 Physico-Chemical and Bacteriological Analysis of Gomti River water: A -
Temporal analysis (1998-2004) 
Table 3.8 reveals that during 1998- 2004, the TS. TDS and SS exceeded the 
desirable limit and increased from 275.81 mg/1 to 367.06 mg/1, 241 mg/1 to 304.39 mg/1 and 
34.67 mg/1 to 60.72 mg/1 respectively. pH value at all the three locations is more than the 
permissible limit indicating the alkaline in nature ranging from 7.9 to 8.46. The 
concenfration of COD, BOD and DO have reached beyond the desirable at all sites except 
the Pipraghat. COD and BOD have exceeded from 12.21 mg/1 to 46.69 mg/1 and 3.96 mg/1 
to 16.72 mg/1 respectively. The concentration of DO is reduced to the desirable limit at 
Pipraghat, which is harmful for aquatic life. Table 3.5 and Figure 3.4 explains the position 
of DO in the river water, which is more critical for sustaining aquatic life, which ranges 
from 7.26 mg/1 to 1.68 mg/1. 
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Annual Mean Value of Pyhsico-Chemical and Bacteriological Parameters of the 
River Gomti at Different Sites in Lucknow City (1998-2004) 
400 
GauGhat Mohan Pipra Ghat GauGhat 
Meakin 
Ghat I 
1998 
Mohan 
Meakin 
Ghat 
Pipra Ghat GauGhat 
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Fig 3.4 
Annual Mean Value of Metals (mg/l) in River Water, Gomti at 
Different Sites in Lucknow City (1998-2004) 
4.6 
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Fig 3.5 
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The concentrations of chloride and sulphate have reduced to even below the 
desirable limit ranging from 4.8 mg/L to 13.57 mg/1 and 10.91 to 17.10 mg/1 
respectively. Total alkalinity and hardness have witnessed a tremendous increment 
ranging from 122 mg/L to 211 mg/1 and 154 mg/I to 196.61 mg/1 respectively. The 
amount of calcium has also increased from 75.5 mg/1 to 114 mg/1. That fraction of 
hardness caused by present of calcium salts is termed as calcium hardness (Ca-H) (Fig 
3.4). The level of coliform and feacal coliform are found in the water beyond the 
permissible limit ranging from 220 to 75454 MPN/100 ML. The level of coliform is 
found highest at Pipraghat and lowest at Guaghat but exceeded to permissible limit. The 
presence of coliform and feacal coliform enriches growth of microbial orgaiusm in the 
water. The presence of fluoride at all the sites is below the desirable limit ranging 0.34 
mg/L to 0.93 mg/1. The concentration of nitrate (NO3), and Amonia nifrogen have also 
witnessed phenomenal increment that has crossed the desirable limit ranging from 0.31 
mg/1 to 0.69 mg/1 and 0.13 to 1.95 mg/1 respectively (Fig 3.4). 
3.2.2 Metals Concentrations in Gomti River Water: A- Temporal Analysis (1998-
2004) 
Temporal analysis (table 3.9) of concentration in Gomti river water explain that 
the iron content has gone down in general but at the site of Mohan Meakin has 
increased alarmingly, while at Pipraghat initially presence of iron content was much 
more but has reduced in successive year because of treatment. The increasing trend of 
Cd, Cr, Pb, Zn and Ni are recorded at Gaughat. It is found that the decreasing trend of 
Cu and Mn at Gaughat. All the constituents exhibit the decreasing trend at Mohan 
Meakin Ghat and Pipraghat except the value of Pb. Increasing trend of Pb is recorded at 
all locations but the highest concentration is recorded at Pipraghat (Fig 3.5). 
3.3 Quality of Underground Water in Lucknow city at Different Location (1998-
2004) 
Ground water quality has become an important issue due to increasing 
trend of pollution. In this regard assessment of under Groimd water quality is necessary 
because it is an important source of drinking water supplied by Mimicipal Corporation 
to the city dwellers. A hydro chemical study of the ground water has been carried out to 
examine the suitability of water for drinking purpose, taking samples from different 
location that covers almost the entire city. The samples are collected from Mark 1 hand 
pumps (first aquifer zone) and Mark ii hand pumps third aquifer zone. 
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As compared to Mark-2 hand pumps mark 1 hand pumps are very less in the city 
(Table 3.10), it is observed that the Mark ii hand pumps is more than 200 feet deep and 
mark I more than 80 feet, it indicates table has gone down to much extent. Analysis of 
quality of under ground water presents the nature of under ground water for drinking 
purpose. The concentration of pH Varies from 6.57 to 8.08 from 1998 to 2004 indicates the 
alkaline nature of under ground water. This may be due to leaching of alkali into the water. 
It is observed that the feacal coliform and coliform confirming the norm (MPN/100ml). 
Plate 3.8 Contaminated Waste Water, Pollute the Under Ground Water 
Plate 3.9 leaching of Solid Waste pollute the under ground water 
Very low concentration of fluoride (below 1.0 mg/1) is found in 5 out of 12 sample 
in 1998 and 4 out of 12 in 2001 and in all the sample have shown very low concentration 
in 2004. Thus the ground water in Lucknow city is not fit for drinking particularly for the 
children to whom fluoride above 1.0 mg/1 is very essential for the development of their 
teeth and bones. In respect of physical characteristics of water samples are confirming 
either the desirable limit or permissible limit except in a case of hardness at Thakur Ganj in 
1998 and at Qaiserbagh in 2001 and total solids & suspended solids are observed beyond 
the permissible limit (200-250 mg/1 & < 20 mg/1) at all the location in 1998 and in 2001. It 
is observed that the total solids are found within the limit but the suspended solids are 
found beyond the limit except at Sitapur road and Nirala Nagar. Fluoride concentration is 
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also found far below the desirable limit 1.0 mg/1. it indicates that under ground water in 
Lucknow city is not fit for drinking without treatment. The contamination of the under 
ground water is due to seepage of solid waste in rainy season (Plate 3.8 & 3.9), seepage of 
highly contaminated sewerage and river water also, that is the prime source of under 
ground water recharge. 
3.4 Under Ground Water Resource Potential 
The main source of xmder ground recharge is rainfall. The quantum of recharge 
relates directly to the intensity of rainfall, nature of soil and its textural characteristics, 
local vegetation and land utilization pattern. Table 3.11 shows the position of ground water 
recharge. It clearly reveals that the gross recharge is 49.30 MCM (million cubic meters), 
gross draft is 60.95 MCM while net aimual recharge is 41.90 MCM and the net annual 
draft is 42.66 MCM and net balance is -0.76 MCM leaving no scope for ftirther 
development in the city. 
Table 3.11: Source of Ground Water Recharge (2000) 
Recharge source Monsoon 
Recharge MCM 
Non Monsoon 
Recharee MCM 
Total Recharge 
MCM 
Rainfall 1.61 0.076 1.68 
Canal seepage 13.68 , 27.37 41.05 
Seepage from surface 0.878 1.12 1.99 
Seepage from tanks - 0.007 0.007 
Potential ground Water resource 
from shallow water table areas 
- 4.57 4.57 
Total 16.16 3.14 49.30 
Gross recharge 49.30 MCM 
Gross draft 60.95 MCM 
Net annual recharge 41.90 MCM 
Net annual draft 42.66 MCM 
Net Balance (-) 0.76 MCM 
Level of development 101.8% 
. Category Over exploited 
Source: CGWB 2000 
3.5 Depth of Water Table 
This Figure 3.6 also displayed the shallow ground water level foimd the flood plain 
of the river Gomti and deep in the central part of the city. Figure 3.6 shows the shallow 
ground water level found in the flood plain of the Gomti River and deep in the central part 
of the city. Water level has gone down from 6.00 to 17 mbgl (meter below ground level) 
during the last 20 years .^ Hydrological profile of Lucknow city shows the water table 
elevation (Fig. 3.7), which reveals that the water table elevation is observed in the area 
•central ground water board U.P., Lucknow, 2001 
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ranges between 116 meter above mean sea level and 120 meter ground water flow 
direction towards the river. 
Depth of Water Table 
Lucknow City 
A 
RAH. 
ROAD 
H3to 5 mbgl 5 to 7 mbgl 
I I 7 to 10 mbgl 
I I Above 10 mbgl 
Source: CGWB Report, 2001, p. 17 
Fig 3.6 
Hydrological Profile 
Lucknow City 
A 
_ L •' 
Kms. 
Source: CGWB Report, 2001, p,21 
Fig 3.7 
3.6 Management of Water Supply 
Supply of safe drinking water in adequate quantities to all communities has been 
considered as the basic requirement. The sources of water supply in the city are Gomti 
River and under ground. As per 1991 census population of the study area was 16.69 
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million and it rose to 2.207 million in 2001 and it becomes 2.7 million populations in 2004 
as per mid year calculation. With the increasing of population potable water demand has 
also increased in proportional manner that has created the issue of management of water 
supply. 
Table 3.12: Total Water Supply by Jal Sansthan in MLD 
(Surface and Ground Water Sources) 2004 
Desire rate of water supply 729 MLD as per desire rate 270 Ipcd 
Treated Surface Water Supply 290 MLD 
Supply through tube wells I9SMLD 
Total supply of Water 485 MLD as 179.6 Ipcd 
Deficiency of water 244 MLD 
Deficit percentage 33% 
Source: Jal Sansthan 
Table 3.12 reveals the status of potable water supply and demand in the study area. 
The present requirement of drinking water is 729 MLD (@ desire water supply 270 Ipcd) 
but the supply is only 485 MLD to meet the demand of people. The surface treated water 
supply shares 290 MLD and ground water accounts 198 MLD derived through 409 tube 
wells bored at different site of the city at 160 M depth. There is imbalance in supply and 
demand of drinking water. The deficiency of water supply accounts 244 MLD i.e. 33 per 
cent of total supply. 
The drinking water supply is managed by jal sansthan through system of 
networking of pipelines and bored tube wells at different locations and by installing two 
filtration plants at Aishbagh and Hardoi Road for surface water treatment derived from 
Gomti River. Besides, number of hand pumps are installed at different location of the city 
generally in the areas where networking pipeline are deficient to full fill the desirable 
requirement of water for the inhabitants of the city. 
Table 3.13: Water Distribution Network (2004) 
No. of over head tank 57 
No. of tube wells 409 
No. of underground reservoir 16 
No. of metered connection 211000 
No. of Zonal pumping station 11 
Capacity of reservoir IOOOK.L.To2500K.L. 
Length of pipe line 2300 km 
Source: Jal sansthan 
There are 57 overhead tanks and 16 under ground reservoir for the storage of water, 
the capacity of these reservoirs are 1000 to 2500 kilolitres which receive water from 
Aishbagh and Balak Ganj water works and through tube wells then supplied to consumers. 
The water of these tanks is likely to get contaminated by organic sources e.g. bacteria, 
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birds and insects etc because of their uncovered ness. For the municipal water supply 2300 
km. pipelines laid in different parts of the city. Some of these pipelines are too old to 
supply adequately, that 30 per cent of the water goes on waste due to leakage (table 3.15). 
These leakage points suck the raw water from drains and stagnant water fit)m pits. The 
worst affected area is old part of the city that carries germs, bacteria, and raw sewage into 
the distribution network. The networking of water supply is maintained by 11 zonal 
pumping stations established in different parts of the city which are as follows 
1. Rajendra Nagar Zonal Pumping station 2. Lai Bagh Zonal pumping station 
3. K.K.C. Zonal pumping station 4. Havloc Road Zonal pumping station 
5. Meera Bai Zonal pumping station 6. Butler palace Zonal pumping station 
7. Patang Park Zonal pumping station 8. Chow Victoria Zonal pumping station 
8. Kashmiri Mohallah Zonal pumping station 10. Thakur Ganj Zonal pumping station 
9. Rajaji Puram zonal pumping station 11. Vikas Nagar Zonal pumping station 
10. South city Zonal pumping station 
Plate 3.10 Water Distribution Network 
There is intermittent supply of municipal water, the use of boosters attached 
directly in municipal supply lines create a vacuum like condition inside the pipe, this lead 
to the suction of waste into the pipes. Besides, the rusted pipes are also menace to health. 
The supply of water is not smooth due to power failure especially in the summer season. 
However, the supplied water is highly contaminated even beyond the permissible limit. 
The reason behind it, which the supplied water pipelines and sewer networks run parallel 
to each other through sewage and drains and water logging which tend to contaminated 
supplied water quality. Hidustan daily news paper has (2005) reported the death toll more 
than 23 persons caused by contaminated use of water in the old part of the city. 
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3.7 Analysis of Drinking Water Quality 
in order to analyse the level of drinking water contamination, the analysis of 
drinking water quality has been done in two phase, First, treated water quality at water 
works and second, supplied water quality at different location of the city 
3.7.1 Treated Water Quality 
The treated water quality of physico-chemical and bacteriological constituent are 
given in table 3.14, it can be seen that all the parameters are in perfect order limit 
prescribed by Indian Standard (IS). 
Table 3.14: Treated Water Quality 
Aishbagh Water Works (2004) 
SI.NO Parametres 2004 
I Physico- Chemical 
(ii) pH 7.5 
(V) Hardness mg/l 28 
(viii) Chloride mg/l 1.2 
(xl) Fluoride rag/1 0.05 
(xii) Nitrates mg/I NT 
(xiii) COD mg/l 0.01 
(xiv) Residual Chlorine/ppm 2 
(XV) Amonia mg/l 0.001 
2 Bacteriiogical(MPN/100ml) 
(i) Total Colifonn 0 
(ii) Feacal Colifonn 0 
(iii) E,Coli 0 
Source: Health institute Lucknow 
3.7.2 Status of Quality of SuppUed Water 
Safe drinking water is regarded as man's best friend in the physical environment. It 
severs him in many ways. It is required for life processes, for the proper functioning of the 
organism. Much of the ill health is largely due to lack of safe drinking water. There can be 
no stage of positive community health and well being without safe water supply. Water 
may be safe, but if it has an unpleasant taste or appearance, it may drive consumer to other, 
safe, sources- drinking water therefore should be not only safe but agreeable to use and 
wholesome. Such supply may be termed as "acceptable" or "potable". Safe and wholesome 
water must be: fi-ee from pathogenic agents, free from harmful chemical substances, 
pleasant to taste, and usable for domestic purposes. The main source of drinking water is 
Gomti river and under ground water, the raw water is lifted at Gaughat and is sent to Balak 
Ganj and Aishbagh filtration plant. The under ground water is lifted through deep tube 
wells installed at different part of the city. Some time the supplies are made directly to 
consumers and some time get stored in reservoir and over head tanks and then supply to 
the consumers through networking of pipelines. 
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The" analysis of supplied water quality taken from 18 stations (table 3.15) clearly revels 
that all the samples are found polluted and contaminated by feacal coliform i.e. bacterial 
count. It is observed that the feacal coliform concentration is well beyond the prescribed limit 
(< 0.2 MPN/IOOL) at fourteen locations and highest feacal coliform is found at Hazarat Ganj 
(9000 MPN/IOOL), Rajajipuram (14 MPN/IOOL), Charbagh railway station (10 PMN/IOOL), 
Ali Ganj (180 MPN/IOOL), Thakur Ganj (22 MPN/IOOL), Gomti Nagar (40 MPN/IOOL), and 
Sarojini Nagar (150 MPN/IOOL). At these locations, zero concentration of residual chlorines 
and presence of feacal coliform bring doubt regarding the possibility of contamination of 
supplied water passing through sewage. It is observed that at rest of the place the residual 
chlorine is not present it may be due to the distance from filtration plant. It is also recorded 
that fluoride is deficient in respect of recommended limit (lmg/1). The analysis fiirther 
reveals that all the physico-chemical and bacteriological parameters are either it is above or 
below than that of recommended limit of IS regarding the drinking water quality, therefore it 
is not fit for drinking purposes. The quality of taped water connection is foimd to be poorer 
than that of the hand pumps; this is due to the use of uncovered storage tanks and poor 
maintenance of old, rusted, leaky distribution pipes across or parallel to drains. The use of 
boosters by the consumers on the main municipal lines aggravated the problem of water 
pollution by sucking the waste water. City dwellers face an increasing demand-supply gap, 
wholly inadequate and unreliable supply particularly in old part of the city, deteriorating 
performance system. The problem of the central part of the settlement is manifold; 
consequently physical losses are high, ranging from 25 to 40 per cent. Low pressure and 
intermittent supplies allow back siphoning, which results in contamination of water in the 
distribution network. Intermittent supplies for only two to five hours place burden on the 
women and children who have to fetch water from public taps. Ensuring equity in 
distribution of available supplies is one of the key challenges of the urban water supply 
sector-Jal sansthan. 
Conclusion 
After forgoing analysis regarding surface, imder ground and tap water quality it may be 
concluded that the Gomti River continues to be the main source of water supply to the city. 
Although river Gomti is it self passing through the critical limit of water pollution as, the 
river has become the discharge destination of every sort of effluents from different sources. 
This has raised the harmfril elements like COD, BOD, and feacal coliform to such an extent 
the river water has not been left of any use except irrigation. Even the water can not be use 
for washing, bathing, and cooling purposes and don't allow the aquatic life in the critical 
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areas. The water is supplied for drinking purposes after treatment but still it is not a safe 
drinking water. Besides a number of tube wells and hand pumps IM2 has been bored to 
exploit ground water. All the sources of water for drinking and other purposes are good and 
wholesome supplied to the consumers through the system of networking pipelines. The 
quality of water is getting deteriorated at the vmoment when it is supplied it through 
pipelines by making storage in over head tanks and under ground reservoirs. Study reveals 
that most of the reservoirs and tanks are found uncovered and left open for indiscriminate use 
of birds, insects and monkeys, and the pipelines are ruiming under sludge as well as in filthy 
drains. At many places pipelines are found breakage and leakage. The water problem in the 
old city areas like Dali Ganj, Maulvi Ganj, Gola Ganj, Kanghe Wall Gali, and Pandey Ganj, 
is becoming more acute. Residents of these areas are facing problem every day. It is 
attributed to the fact that the profile of the area is very undulating, pipelines run accordingly; 
subsequently ill distribution of pressure is felt by the people. There fore they bound to use 
booster pumps to suck the water. Any one using pumps is harming other and create chaos 
among the people. The water supply network extended over most of the core city and 
peripheral areas, but does not meet consumer demand. Although more than ninety per cent of 
the population with in the municipal limits is covered v^ dth piped water supply system, 
around ten per cent is served with hand pumps. With in the areas served with piped water 
supply, about 30 per cent of the population does not get water as per the designed demand as 
water supply is intermittent throughout the city and availability for only a few hours a day. 
Consumers spend considerable resource on intermediate system and tube wells to manage the 
supply. This is costly and mostly beyond the reach of the poor. Household booster pumps 
installed directly in to the water mains to cope with erratic water supply- ftuther reduce the 
pressure in down stream areas. At present a total of 485 MLD of water is produced 
amounting to a supply of @ 179.6 Ipcd (liter per capita per day) for the present population. 
The entire volume of water produced does not reach the consimiers end, it is estimated that 
almost 30 per cent is waste due to leakage and pilferage. Although compared to the desired 
rate of per capita water supply viz; 270 Ipcd, the supply is inadequate, considering the 
leakages. Hypothesis "Household waste and industrial effluents into the water bring down the 
quality of water, surface and under ground " is fiilly explained and accepted in the study area. 
Recommendations 
To mitigate the water pollution for better and healthy life of the inhabitants of the city, some 
recommendations and suggestions have been made which are as follows 
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• Existing sewerage network should be rectified including cleaning of choked sewerage, 
repairing damage sewerage, pumps etc. Unsewered area should be covered under 
sewerage network. Besides Nagria, Sarkata, and Pata drains other drains should also be 
treated before discharging into the river. 
• Weeping points at which sewage is discharged into Gomti should be tapped and 
Commercial washing of clothes and depositing of dung cakes may be shifted to proper 
point away from Ghat. 
• Compulsory installment of filtration plant to every industry must be ensured for filtering 
the waste water before discharging into the river. 
• At the upstream Gaughat raw water intake point, flow of Nagaria drain into the degree 
channel should be stoped. This channel is cleaned properly by removing the deposited 
Sulluge, dead and decaying animals and vegetation. Those people engage in the rearing 
buffaloes and rehabilated at the stream should be restricted as soon as possible. 
• Regular monitoring and maintenance of pipeline water supply be made for ensuring the 
adequate water both qualitatively and quantitatively. 
• Sewerage network and water supply pipeline should have separate system of passage 
instead of running through sewerage drains. 
• All the storage devices for the treated water and under ground water to augment the 
supply to consumers should be folly covered and regular cleaning should also be ensured. 
• The presence of chlorine may be adjusted in such a way, so as to maintain a minimum 
concentration of residual chlorine in the range of 0.2 mg/1 at the consumer end and its 
arrangement should be made to all the pumping station in order to avoid viral infection 
caused by deficiency of chlorine. 
• Presently most part of Lucknow city is facing problem of acute shortage of water; efforts 
should be made to increase the water supply @ 270 Ipcd. This may be achieved by 
checking the leakage of water from networking pipelines, enhancing the capacity of 
Hardoi road water works and also through constructing few filtration plants at Sharda 
canal and along the river Sai. 
• The ground water is depleting fast, water harvesting should be regulated and measure of 
rain water harvesting should be taken into account through enforcing strict law. 
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NOISE POLLUTION 
TV'"Chapter 
Noise is defined as unwanted sound. Environmental noise consists of all the 
unwanted sounds in our communities except that which originates in the workplace. When a 
sound breaks our concentration or distracts us it becomes a noise. In many cases it is not the 
loudness, but the repeated sound which cannot be controlled. The term noise pollution has 
recently been coined to signify the vast cacophony of sounds that are being produced in the 
modem life, leading to health hazard. Noise as often defined as 'unwanted sound" causes 
irritation and discomfort producing an auditory sensation considered to be aimoying. But 
this definition is subjective because of the fact that one man's sound may be another man's 
noise. Per haps a better definition of noise is "wrong sound in the wrong place at the wrong 
time"^ 
The word noise is derived fi-om the Latin "Nausea" meaning disgust. Accordmg to 
EPA, 1972 "nausea is any sound that is undesirable because it interferes with speech and 
hearing is intense enough to damage hearing or in other wise annoying, though the sound is 
an essential element for the life but the unpleasant and unwanted sound disturb the human 
environment. It is a form of energy giving the sensation of hearing and is produced by 
longitudinal mechanical waves in matter including sold, liquid, and gaseous and transmitted 
by oscillation of atoms and molecules of matter.'* No one on the earth can escape the sounds 
of Noise. It effect on the ear of a wave like motion an elastic medium caused by vibration. 
Vibration impinged on the ear drum of a hiunan or animal and setup a serious disturbance, 
which we call sound. To hear a soimd we need a vibrating object for transmitting sound 
waves as well as receiver. The ear for absorbing the energy this has been passing through 
the transmitting medium.^ Perception of noise varies fi'om person to person and some 
circumstances. Noise is unwanted sound what is present to some ears may extremely 
unpleasant to others, depending on a number of psychological factors. The sweet music, if it 
disturb a person who trying to concentrate on to sleep, is a noise to him. In other words, 
sound maybe noise if circumstances cause it to be disturbing.^ Noise is very complex 
phenomenon in its physical as well as psychological and medical dimensions. Noise 
pollution now days become a major threat to the quality of human life. Last thirty years it 
has been increased rapidly in urban areas. It is always higher in urban and industrial areas 
Park,K. (2005), op.cit. p.548 
Ambasht,R.S. (1990), environment and pollution" student friends and CO Lanka .varansi, PP -202. 
EPA, 1972, Deposit to the President and congress on Noise, 92 Cong.2. sess. Document 92-62 Washington.D.C. 
Singh, R. (1989), Noise Pollution: some legal perspectives, environmental pollution and management, (Ed) Mohan, 
Ashsih Publishing House, pp.287-301. 
Ravichandran, C. Chandrasekaran, (1998), Status of Noise Pollution in Hosur, Indian J.envi. Prot. vol 18, p.278. 
Agarwal, S.K. (2005), Noise pollution, A.P.H. Publishing Corporation. New Delhi, p. 2. 
Banarjee, D. (2006), Monthly variation in Night time Noise level at Residential Areas of Asansol city (India), Journal 
ofE.S.andE.WolAi,P.39. 
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than the rural areas, the workers who work in the industries; they keep in touch with high 
noise load for long period of work every day.* hi Indian cities noise is growing fast day by 
day and the level of noise is exceeding to standard of WHO and bureau of Indian standard.^ 
The number of circulating vehicle has led to increase in urban noise level. Besides noise 
comes from various social, religious and public celebrations wherein continuous use of 
loudspeaker is made a odd hours of the day and night. The use of odd domestic appliances 
like televisions/stereo system adds to increase noise level in residential areas. "^  
Road traffic noise pollution in India has increased with the increasing number of 
automobile. Over the recent decades, the data clearly reveals regarding the phenomenal 
increase of public transport to personal transport system in the form of two wheelers and 
private cars on the road. Motor vehicles are the major source of road traffic noise, 
contributing about 55 per cent to the total noise situation on Indian roads is completely 
different. Where the flow of traffic is heterogeneous and No lane system exists by which 
slow moving vehicles are trapped in between the fast moving vehicles." Tremendous 
increase of population in the city and consequently increased number of vehicles coupled 
with inadequate motorable road space further accentuated the problem of vehicular noise 
pollution. 
A quite environment is for psychological well being of people. The system of 
human being is disturbed and involved in biological disturbance due to excessive 
environmental noise level.'^ Such as nausea, vomiting, pain, hypertension, high blood 
pressure, cardiovascular problem, sleep disturbance, restlessness, depression, fatigue, 
allergy, mental stress, annoyance, lack of concentration, sleeplessness, headache. Nervous 
break down, deafiiess and inability to carry out conversation with others.'^ Mental health is 
disturbed in case of human rest is disturbed i.e.. High noise level during sleeping time at 
night cause serious psychological and physiological problems. Traffic noise at night plays 
an important role in the pathogenesis of noise stress.''* The impact of traffic noise is felt 
every where in urban areas. It is not easy to appraise the effects of noise on people. It 
Yadav, B.K.S. (19%), op.cU.. p. 216. 
Tandon, N. and Pandey, H. (1998), Noise level of some vehicles and traffic noise at some Major road crossing in 
South Delhi, India journal ofeitvi, Protec, Vol 16, p. 454. 
Jain, V.K. and Singh, B.B. (1995), Background and peak level of Noise in Delhi, yourna/ of acoustical society of 
India, Vol 19, P. 6-12. 
Mohan, S., Dutta, N. and Batra, V.S. (2001), Prediction of Road Traffic Noise for urban roads stretches of Delhi 
under free flow condition of trafiic, India Jour.Env.Prot, Vol. 12, p. 1367. 
Singh, N.M. and Rao, S.N. (2001), A Reconnaissance of 'Traffic' Noise pollution in the city of Pama, Indian J. Envi 
//ea/fA. vol.45, p.138. 
Sagar, T. V. and Rao, G.N. (2004), Noise pollution levels in Vishakhapatnam city, India. Jour. Envi. Scie and Engi, 
vol. 48, p. 139. 
Banaijee, D. (2006), Monthly variation in Night time Noise level at Residential Areas of Asansol city (India), Journal 
of Envi. Scie. and Engi, Vol. 48, p. 39. 
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appears only gradually over a long period of time and is felt by the aged people. The 
difficulties and uncertainties which surround the interpretation of physiological studies have 
led to the development of better approaches to interpret the results relating to interference of 
noise with human activities. A study is required to generate data for accounting the various 
aspects by which people are affected by noise generated at traffic junction, at the highways 
and residential, commercial industrial zones and silence zone areas.'^ Man is living in an 
increasingly noisy environment. Noise has become very important 'stress factor' in the 
environment of man. 
In India some studies on traffic noise level have been made in different cities like 
delhi, Calcutta, Patna, Vishakhapatnam, Asansole, Ghaziabad, Lucknow, Nagpur and 
Ambur. 
Table 4.1 Noise Level in Some Indian Cities 
Cities Delhi Calcutta Patna Vishakha-
patnam 
Asansole Ghaziabad Lucknow Nagpur Ambur 
Lg(d 76 92.1 91 63 89.44 90 82.30 80 88 
BA) 
Source: CPCB 
The above table 4.1 shows that the noise level in Indian cities is growing fast. It has 
been observed that the all the cities which have exceeded the recommended level by the 
CPCB. 45 dB is the safe level of Noise level. 
Noise Level in Some Indian Cities 
Vishakha-
patnam Asansole 
Nagpur 
Fig 4.1 
Thakur, G.S. (2006), A study of Noise around and an educational institutional area. Jour. Envi Scie Engi Vol 48 
p.35. 
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Tremendous pressure of population and consequent increase in number of vehicles 
on road coupled with inadequate motorable road space (about 5.5% of the total city area), 
broken road, concrete jungle, mushrooming slums and squatter settlements, temples and 
statues of known and unknown personalities on every conceivable piece of government land 
and road, unmanageable traffic, land grabbing by land mafia, vast cacophony of sounds 
emitted by vehicular traffic, loudspeakers, bursting of crackers, on various festive 
occasions have completely destroyed the tranquility and peace of the seat ofNawab, capital 
of U.P, Lucknow, once famous for nazakat, nafasat, sharafat, Ganga Jamuni tahzeeb 
(composite culture). In view of the phenomenal change that is taking place in the cities and 
their environment. It is proposed to study the existing noise pollution in Lucknow city. The 
Present study is unique and different fi-om aforesaid studies in the sense that it has analyzed 
and evaluated the causes and consequences of noise pollution in holistic manner through 
spatio-temporal analysis and proposed a diagnostic approach to reduce the menace of noise 
pollutions. 
Objectives 
The objective of the present study is, to analyses the level of noise pollution, its 
sources and causes in Lucknow city. 
Data Base and Methodology 
The Present study is based on primary and secondary sources of data obtained from 
field survey and fi"om published and unpublished sources fi-om concern agencies and 
institution such as, ITRC, UPPCB, RTO, and CPCB. In order to examine the level of noise 
pollution, 12 stations have been selected for noise level generating data, in different 
activities area like. Residential, commercial and industrial. 
Table 4.2 Monitoring Locations 
S. No. Activities Location 
1. Residential Ali Ganj Vikjis Nagar, Indira Nagar, Gomti Nagar 
2. Commercial Charbagh, Husain Ganj, Alambagh, Hazarat, Aminabad, Chowk 
3. Industrial Amousi, Talkatora 
On the occasion of Deepawali 16 additional stations have been selected for 
collection of data. The measurement of noise level has been carried out for 30 minutes at 
each location during the day time (6 AM to 10 PM) and Night time (10 PM to 6 PM). All 
measurement is made wath the "A" weighing filter at a height of receptor organ, i.e. ~ 1.5 
meters above the ground level done by ITRC. The locations are given in table 4.2 and fig 
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4.2. Obtained data has been analyzed with the help of standard statistical technique like 
regression analysis. Visual interpretation of the noise level is shown through charts, graphs. 
Monitoring Location 
N 
A 
Lucknow city 
1? ( >/^ / ^ / \ 
i : ) - -^ y^rf^^r^ ' mdirpMagarl,,—---^ 
1 1^ 
^^ £ 
^l^^^l/l^^ \^^^ 
Y^--^£( -rfflT^'ngaOii^^XV trro-J ara^giT ^ 
(• 
Dagfi 
/ / \ \ 1 / ACTIVITIES AREA 
/ / ^ v y / (T) Commercial 
\ A / / / 1 ^— A Industrial 
Amausi / •~~'^ ->>y-^ o/ Q residential 
' " 
4 2 0 4 
Km. 
Fig 4.2 
Ambient Standard for Noise Level 
Ambient standard for noise recommended by Ministry of Environment and forestry 
(India) in vide gazette of India on 14 February 2000 for the different categories areas are 
given in table 4.3. If the Noise level is exceeded to that limit create many problems. 
Table 4.3: Ambient Standard for Noise Level 
Area code Category of Area (dB) Day time (dB) Night time 
A Industrial 75 70 
B Commercial 65 55 
C Residential 55 45 
D Silence Zone 50 40 
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Acceptable noise levels for outdoor and indoor as recommended by ISI (1959) are given in 
table (4.4). 
Table 4.4: Acceptable Outdoor Noise Level and Indoor Noise Level 
Acceptable outdoor Noise level Acceptable Indoor Noise level 
Location Noise Level dB Location Noise Level dB 
Rural 25-35 Radio & TV Studio 25-30 
Sub Urban 30-40 Music Rooms 30-40 
Residential (urban) 30-40 Hospital, Class Room auditorium. 
Apartments, Homes, Hotels, 
Conference rooms, small class 
room 
35-40 
Urban (Residential and 
Business) 
40-50 Courtroom, private oflBces 
,libraries 
40-50 
City 45-55 Large public offices, branch, stores 
etc. 
45-50 
Industrial Area 50-60 Restaurant 50-55 
Source: Yadav B.K.S. and Bilar.R., (1996), Ghaziabad City: Noise pollution and its effects on human heaidi, National Geographical 
Journal of India, Vo\. 42, pp.217. 
The present state of affair of Lucknow city is highly vulnerable because of 
cacophony of sound emissions accentuated the level of noise even beyond the 
recommendation limit that threaten the existing peace and tranquility of the city, it will 
continue to increase in its magnitude and severity because of alarming population growth, 
rapid urbanization, and phenomenal increase of vehicular population coupled with the 
inadequate motorable space rail, road stock-Trucks, buses, industrialization, generators, 
loudspeakers, recurrence use of fire crackers not only on festive occasions but also on every 
petty eve of incidents. (Figure 4.3) exhibits the phenomenal rise of vehicles on road in 
subsequent years 2000 and 2004 which reveals that alarming in tune with the inadequate 
motorable space on the road, resulting severe traffic congestions at every crossroad in the 
city almost in the morning and evening. 
4.1. Sources of Noise Pollution 
Lucknow has seen mushrooming growth of two wheelers as a means of personal 
conveyance and high growth of means of city transport largely contributed to noise 
pollution. The recent years have witnessed the dominance of cars and two wheelers as a 
personal convenience. Table 4.5 reveals that the tremendous growth of vehicular population 
in the city. Hence it becomes a major cause of noise pollution in Lucknow city. Analysis 
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reveals that two wheelers have occupied principle position among all the vehicles. The 
reason behind two wheeler and passenger car segment is that people are gradually becoming 
attracted toward personal mean of conveyance. 
Table 4.5: Characteristics of Vehicular Population 
Lucknow city (1998-2004) 
Type Of Vehicles Year 
1998 1999 2000 2001 2002 2003 2004 
Multi Axil 18 16 12 2 27 107 312 
Truck 380 419 359 196 328 384 
7144 
L.G.V 235 226 253 322 307 480 
1390 
D.Van 404 411 317 174 201 396 
4137 
Bus 66 76 267 153 183 152 
3275 
Mini Bus 22 8 42 65 26 60 
5089 
Taxi 176 213 385 875 446 384 
7967 
Tempo Taxi 354 129 312 1364 1054 547 
49448 
Moped 2560 3490 4440 3657 1976 2969 
68198 
Motorcycle 1970 23401 27417 30948 34736 46032 
11227 
Car 3623 4048 6920 6224 6920 7746 
11657 
Jeep 858 473 184 236 305 451 913 
Tractor 419 580 498 601 624 652 
2799 
Trailers 3 21 58 - - - -
Other 87 107 207 160 14 374 
Total 11175 33618 41734 44977 46147 60726 
173556 
Total No of Vehicles 386090 419708 461442 501419 552566 613292 
786848 
Source: Regional Transport Authority Office UP. Lucknow, 2005 
Table 4.6 exhibits numbers of vehicles in two observed years i.e. 2000and 2005, on 
major road crossing which shows Talkatora has recorded the highest growth in vehicles 
movement in two observed years, i.e. 202 percent. It is attributed to the presence of 
industries and residences. Talkatora is also marked by a religious place called "karbala" and 
also is well cormected with main Kanpur road through Alambagh (plate 4.3) road and with 
the Mohan main highway. As a result a heavy and light vehicle passes frequently and 
recurrently. Highest percentage change at Talkatora is followed by Alambagh which is well 
connected to Kanpur road and Raibareily Road, faces heavy and light traffic almost day and 
night. It is followed by Charbagh (plate 4.2) railway station with in its ambit, major cause of 
vehicular traffic. It is well connected with other city through its railway and road network. 
Hence it records second highest vehicular movement for all personal and business reasons. 
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Location Total Vehicles 
on Road 2000 
Total Vehicles on 
Road 2005 
Perentage 
Change 
Aligang 3335 4350 30.4 
Vikas N ^ a r 1220 2120 73.7 
Indira Nagar 3752 7185 91.4 
Gomti Nagar 3455 5124 48.3 
Charbahg 7404 18890 155 
Husain Gang 10708 20,120 51.6 
Hazrat Gang 4808 10240 112 
Chowk 5492 10540 91 
Aminabad 4323 9650 123 
Alambagh 5490 14450 163 
Talkatora 1579 4775 202 
Amausi 7005 15223 117 
Source: based on field survey 2000 and 2005 
Percentage change in Frequency of Vehicles on Major roads 
Lucknow city (2000-2005) 
250 
200 
Location 
Fig 4.3 
Hazrat Ganj (plate 4.1) and Amousi also come under high frequency level of 
vehicles on road. Hazrat Ganj is the residential cum commercial area has corporate sectors 
and Government Offices, Zoological and Botanical Garden and many shopping complexes 
makes it traffic junction. Amousi is the industrial area and well connected with other places 
of the city. Husain Ganj, Aminabad, Chowk are cormnercial centre and constitute the heart 
of the city, where the frequency of vehicles are also foimd very high. Indira Nagar and 
Vikas Nagar showed the medium level of growth. Ali Ganj and Gomti Nagar experienced 
low level of growth. 
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Plate 4.1 HazratGanj 
Plate 4.2 Charbagh 
Plate 4.3 Alambagh 
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Apart from alarming growth of vehicular population, Power cut is recurrent 
phenomenon in Lucknow city, and generators are used for the power supply for domestic 
and commercial purpose. It contributes heavily to noise pollution. Also noise comes from 
loudspeakers from the religious places and marriage parties. Noise come from fire crackers 
used on festive occasion like Deepawali, Shabebarat, Holi etc and in marriage and other 
occasions. Noise also comes from small scale and large scale industries like auto garage; 
Engineering works shop, Ara machine use of musical system, street hawkers' night 
watchman activities, hand cart pullers, dog barking and other domestic animals. Old part of 
the city having very narrow roads, and streets, besides it the encroachment of road side by 
unauthorized vendors and stray animals etc. due to this the vehicular movement is very slow 
in the part of old city, resulting into increased use of horns, shouting verbal instruction 
causes noise in this area. During the night hours heavy traffic vehicles pass through the city 
create heavy noise pollution during night hours. Moreover there is innumerable number of 
worships places and due to passing of holy river Gomti through the middle of city, large 
number of pilgrims take holy dip in the river during certain occasion cause excessive noise 
around the Ghats. Use of loudspeakers delivering the spiritual speech and similar other 
activities cause excessive noise pollution in the city. 
Thus the city experienced a phenomenal rise of traffic flow, which needs spatial 
planning for smooth functioning of traffic and to reduce the traffic congestion and 
subsequently to reduce noise level at different sites in the city. 
4.2 Spatio Temporal Analysis of Noise Pollution During Day and Night 
Spatio-temporal analysis of noise pollution during day and night has been analysed 
using secondary sources of data of different activities areas i.e. industrial, commercial and 
residential, consisting of 12 locations. Day and night time noise pollution trend has been 
analysed separately in sub sequent manner. 
4.2.1 Trend of Day Time Noise Level (1998-2004) 
the analysis (table 4.7) reveals that there is tremendous rise of noise pollution from 
1999-2000 and dip to 2000 and then remains low and fiirther tend to rise, this fluctuating 
trend of noise level are mainly found in Charbagh, HussainGanj, Alambagh. Chowk, Ali 
Ganj, Indira Nagar and Amausi, Talkatora. The fluctuating frend is attributed to the facts 
that the Ali Ganj and Indira Nagar, Gomti Nagar is newly built up area of residential 
character. It also bears that since 2000 and onwards the actual and linear trend behaves 
almost in the same maimer, it is because of social awareness and cautious about the 
consequences of noise pollutions. 
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Table 4.7: Trend of Noise Level during Day Time 
Lucknow City at Different Locations (1998-2004) 
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Activities Locations 
1998 
Unit 
(dB) 
1999 
Unit 
(dB) 
2000 
Unit 
(dB) 
2001 
Unit 
(dB) 
2002 
Unit 
(dB) 
2003 
Unit 
(dB) 
2004 
Unit 
(dB) 
.S 
s 
s. 
Ali Ganj 79.7 71.5 81.4 80.4 77.02 78 78.2 
VikasNagar 82.5 76.5 84.5 80.5 72.05 75.5 90.9 
IndiraNagar 78.6 71.5 94.8 80,2 74.55 77.1 90.4 
GomtiNagar 70.1 67.1 80.7 80.1 71.6 79.7 89.8 
is 
'S 
« 
E 
E 
o 
U 
Charbagh 109.5 78.5 113.9 81.3 76.5 86.7 91.3 
Hussain 
Ganj 80.5 79.2 112.8 74.3 80.2 86.7 85.6 
HazratGanj 103.9 99.8 83.9 82.9 78.7 86.8 85.9 
Chowk 102.3 85.6 105.9 80.3 81.08 76.8 83.9 
Aminabad 95.6 82.6 91.4 82.5 72.2 80.4 85.4 
Alambagh 86.4 79.5 107.7 79.6 78.3 77.4 84.7 
is 
w 
3 
•a 
c 
Talkatora 79.5 80.5 116.4 78.9 69.4 77.1 83.3 
Amausi 
104 84.5 112.2 75.7 68.2 ' 78.3 78.3 
Source: ITRC Lucknow 
These areas are mainly inhabited by economically and socially well off people and 
mostly people use their own conveyance, public and private transportations are 
insignificantly used, besides people generally avoids the means of creating noise. In case of 
Talkatora and Amausi the linear trend also behaves almost in fluctuating maimer, this 
bears the testimony that being industrial cum residential area the awareness of the people 
and enactment of environmental protection act as well as using safety measures to contain 
the noise level are more significant. 
The linear and actual trend lines and their Coefficient of determination are exhibited 
in Figure 4.4 & 4.5. In residential area, the recorded noise level shows an increasing trend 
with certain fluctuations at all four locations except Ali Ganj. All the values are higher than 
the prescribed limit of 45-55 dB, during the day, trend of noise level is found decreasing at 
AliGanj. It is attributed to the fact that it is newly emerged settlement with a low spacing. 
Above mentioning Figiires (fig 4.4a- fig 4.4d) depicts the increasing trend of day time noise 
level at different locations in residential area. Both the actual and linear trend lines are much 
closer to each other revealing actual noise level and estiinated values are not much deviated 
at Vikas Nagar, Indira Nagra and Gomti Nagar. 
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Trend of Day Time Noise Level at Different Location 
Lucknow City (1998-2004) 
Residential Areas 
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Trend Of Day Time Noise Level at Different Location 
Lucknow City (1998-2004) 
Commercial Areas 
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But at Ali Ganj both lines are somewhat deviated from each other during 1999-2000 
(Fig 4.4.a). The coefficient of determination (R^), i.e. 0.0574 and 0.0547 reveals significant 
actual and linear trend at Indira Nagar and Gomti Nagar respectively. (Fig 4.4.e and 4.4.f) 
depicts decreasing trends of day time noise level at Talkatora and Amausi industrial areas. 
In both Figures, the actual trend line is much deviated from linear trend in 2000, and their 
coefficient of determination i.e. 0.0469 in Talkatora and 0.4096 in Amausi is highly 
significant. (Fig 4.5) shows the decreasing trend of day time noise level at different levels in 
commercial areas, wherein minor fluctuation is observed in Husain Ganj (Fig 4.5.b). A 
higher deviation of actual trend line from linear line is observed during 2000 at Charbagh, 
Husain Ganj and Alambagh, but both Imes are much closely observed at Hazrat Ganj, (fig 
4.5.C), Chowk (Fig 4.5.d) and Aminabad (fig 4.5.e). The Coefficient of determination (R )^ 
of actual and linear frend values are found highly significant at all commercial places except 
at Husain Ganj (R^= 0.0002). 
4.2.2. Trend of Night Time Noise Level (1998-2004) 
Table 4.8 shows the frend of noise level in Lucknow city during night hours. It has 
been observed that noise level in residential areas during night hours shows an increasing 
trend at all four location. The single largest sources of noise pollution in these areas are 
automobiles. The selected residential areas for monitoring of noise level are not entirely 
residential, these areas are a semi commercial area due to this there are high fraffic flow 
rate. Due to passing of heavy fraffic during night hours causes increase of noise level. The 
trend of noise level in residential areas is fluctuating frend, but at Vikas Nagar and Indira 
Nagar found continue rising frend of noise level since 1999, and also highest noise level is 
found 90.9 dB, 90.4 dB at both the locations in 2004. Increasing frend of noise level found 
in Vikas Nagar due to heavy vehicle which passing thorough ring road, (Fig. 4.6.b). Indira 
Nagar a residential cimi commercial area is bounded at one side by ring road and on other 
side Faizabad -Deva -Chinhat Road passing and near to Chinhat Industrial area. 
Hence, increasing frend of noise level is found at both the locations. Analysis also 
reveals that the noise level is far beyond the prescribed (55 dB) limit at all the location in 
residential areas. Increasing trend is found in commercial areas at all the locations from 
1998 to 2000. But After 2000 fluctuating frend is found at all the six locations of 
commercial areas. Highest noise level is found in Alambagh (81.8 dB) followed by Hazrat 
Ganj and Husain Ganj 79.5 dB, & 79.6 dB (table 4.8) respectively in 2004. Though the 
Coefficient of determination is not very significant at Alambagh but there noise level is very 
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high, because it is main traffic area and through which passes the Kanpur road, so heavy 
traffic and light traffic causes the increased noise level (plate 4.3). 
Table 4.8: Trend of Noise Level during Night Time 
Lucknow City at DifTerent Locations (1998-2004) 
Activities Locations 
1998 
Unit (dB) 
1999 
Unit (dB) 
2000 
Unit (dB) 
2001 
Unit(dB) 
2002 
Unit (dB) 
2003 
Unit (dB) 
2004 
Unit (dB) 
B 
AliGanj 
64.6 56.4 76,65 77 58.3 78.2 77.5 
VikasNagar 
70.3 57.2 73.4 78.3 60.5 70 90.9 
IndiraNagar 
65.6 80.5 77.4 77.5 66.2 79.8 90.4 
GomtiNagar 
60.2 56.2 72.1 66.4 48.43 79.8 72.5 
'u 
u 
V 
s 
e 
o 
Charbagh 
72.6 68.1 111.5 79.2 69.4 79.6 79.5 
HussainGanj 
69.9 62.4 96.1 72.3 66.7 79.1 79.6 
HazratGanj 
62.5 61.2 98.5 79.1 64.9 79.1 78.3 
Chowk 
63.2 62.8 99.5 76 64.3 79.2 78.6 
Aminabad 
65.6 51.3 107.2 79.8 62.3 78.6 76.8 
Alambagh 
77.3 67.2 101.1 73.1 65.4 79.1 81.8 
."s 
(A 
3 
e 
Talkatora 
64.6 60.5 97.5 77.3 59.6 79.1 81.3 
Amausi 
60.3 70.8 101.8 70.2 62.4 79.3 76.6 
Source: ITRC, Lucknow 
Husain Ganj is the commercial area and also traffic congested area, heavy vehicle 
passes through during night time. So there is high noise level even beyond the prescribed 
limit (table 4.8). Hazarat Ganj is the main commercial and shopping centre and has many 
Government and corporate offices. Though the fluctuating trend is foimd in commercial 
areas, but all the values of noise level are far beyond the prescribed limit (65 dB) at all the 
location that is the major cause of mental restlessness (Plate 4.2). In industrial areas also it 
is found fluctuating trend at both the locations, but at Talkatora trend of noise level is found 
increasing from 2002 to 2004, this area is also a characterized with congested residential 
area as well as traffic junction. 
At both locations the noise level have crossed the recommended limit (table 4.8) set 
by CPCB (70 dB). Increasing trend of night time noise level is observed during 1998-2004 
in residential areas at Vikas Nagar and Indira Nagar (table 4.8). A quite deviation of actual 
trend line from linear trend line is observed at all places, i.e. Ali Ganj (fig 4.6.a), Vikas 
Nagar (fig 4.6.b), Indira Nagar (fig 4.6.c) and Gomti Nagar (fig 4.6.d). The coefficients of 
determination (R2) of actual and linear trend values are found significant at each location 
of residential areas. 
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Trend of Night Time Noise Level at Different Location 
Lucknow city (1998-2004) 
Residential Areas 
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Trend of Night Time Noise Level at Different Location 
Luckaow city (1998-2004) 
Commercial Areas 
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Again the increasing trend of night time noise level is observed in industrial areas 
also (fig 4.5.e & fig 4.6.f). In both places i.e. Talkatora and Amausi, a higher deviation of 
actual trend line from linear line is observed during 2000 and their coefficient of 
determination (R )^ is observed i.e. 0.0778 and 0.0218 respectively. Though very high noise 
level is observed during 2000 at all the commercial places (i.e. Charbagh, Husaina Ganj, 
HazratGanj, Chowk, Aminabad, and Alambagh) in Lucknow city. But there after 
fluctuating trend is found in commercial areas. A very negligible coefficient of 
determination (R )^ of both actual and linear trend is accoxmted in Charbagh and Alambagh, 
while it is significant at other locations. 
Analysis of day time and night time noise level reveals that day time noise level is 
higher than the night time noise level. It is clearly reveals by the Figures 4.4 - 4.6 though 
the coefficient of determination is not highly significant at all the location in day time and 
night time noise level but all the values of noise level is beyond the recommended level 
during the observation years at all the location of residential, industrial, industrial 
respectively (table 4.7 & 4.8). 
4.2.3 Noise Level Record on the Occasion of Deepawali 
Table 4.9 shows that noise level on the occasion of Deepawali at different 
locations in different parts of the city. At the various occasions the noise levels use to be 
high and very high because of the rigorous use of loudspeakers, automobile, musical parties 
and other programmes. But on the occasion of Deepawali, the recorded noise level is higher 
than the other occasion because of the use of fire crackers and other thing. In the pre and 
post Deepawali day it shows at decreased level relatively. The range varies from 56.6 dB to 
76.3 dB on pre Deepawali. It is recorded that noise level at all locations exceeded to 
prescribed limit. On the day of Deepawali at all the locations, noise level is higher than the 
(57.88 dB to 76.99 dB) pre and post day of Deepawali and also all the values are higher 
than the prescribed limit at all sites. After the vary day of Deepawali the noise level is 
observed lower than the day before of Deepawali and on the day of Deepawali. It has also 
been found that the values are higher than permissible limit. Table 4.9 shows the noise level 
at the occasion of Deepawali. During day time it has been found that the noise level is 
highest on the day of Deepawali. Table 4.10 shows tiie night time noise level on the 
occasion of Deepawali. Night time noise level is higher than the day time noise level on the 
occasion of Deepawali, because of rigorous use of fire crackers done in night hours. Before 
the day of Deepawali noise level varies from 64.3 dB to 85.85 dB and exceeded to the 
prescribed limit. On the day of Deepawali the recorded night time noise level ranges 
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between 55.76 dB to 99 dB which is greater than the recommended level and after the day 
of Deepawali night time noise level is above to the standard, ranges between 61.4 to 84.56 
dB. 
Table 4.9: Day Time Noise Level on the Occasion of Deepawali in 
Lucknow City at Different Locations (2003) 
Locations 
Before Day Deepawali 
Unit (dB) 
On the Deepawali 
Unit (dB) 
After Day Deepawali 
Unit (dB) 
Lalkuwan 75.95 76.9 64.4 
Aminabad 63.9 73.49 67.1 
River bank colony 56.6 63.7 54.65 
Qaiserbagh Crossing 71.42 74.9 73.65 
Chowk Crossing 73.93 76.99 63.35 
K.G. Medical College 73.91 72.87 63.1 
Lucknow University 74.9 75.65 61.7 
Vivekanand polyclinic 73.8 7L8 61.3 
I.T. Crossing 76.3 76.5 74.5 
Kapoorthala 67.49 69.28 62.7 
Neera nursing Home 70.74 66.38 59.9 
Channilal crossing 65.46 68.56 56.78 
Civil Hospital 66.24 68.75 59.24 
Gol Crossing MahaNagar 74.43 7L91 64.7 
Sahara Press 59.72 57.88 57.4 
AliGanj 70.85 74.7 63.85 
Source: UPPCB Lucknow, 2003 
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Silence zone is much affected on this occasion, during day time noise level and 
night time noise level is recorded higher than the permissible limit near to nursing homes 
and hospitals. Day time noise level at KGMC, Vivekanand Hospital, and Neera Nursing 
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home was 72.87 dB, 71.8 dB, and 66.38 dB respectively and night noise level are recorded 
72.6 dB, 78.2 dB and 75.48 dB respectively. 
Table 4.10: Night Time Noise Level on the Occasion of Deepawali in 
Lucknow City at Different Location 2003 
Locations 
Before Day Deepawali 
Unit (dB) 
On the Deepawali 
Unit (dB) 
After Day Deepawali 
Unit (dB) 
Lalkuwan 75.94 74.96 71.92 
Aminabad 62.5 78.06 77.18 
River bank colony 54.09 55.74 6L47 
Qaiserbagh Crossing 78.65 75.3 79.86 
Chowk Crossing 76.25 83 79.3 
Medical College 73.3 78.2 78.76 
Lucknow University 74.3 80.3 74.74 
Vivekanand polyclinic 64.65 72.6 72.7 
I.T. Crossing 86.5 88.3 84.56 
Kapoorthala 85.85 79.26 64.9 
Neera nursing Home 67.94 75.48 62.5 
Channilal crossing 70 84.38 63.8 
Civil Hospital 66.2 78.7 6L7 
Gol Crossing 
MahaNagar 75.4 99 69.1 
Sahara Press 70.94 75.8 74.3 
AliGanj 64.3 8M4 76.2 
Source: UPPCB Lucknow. 2003 
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The analysis of day and night time noise level on the occasion of Depawali reveals 
that, in Lucknow city rigorous use of fire crackers on various religious occasions have 
found to be characterized with higher noise level. 
Conclusion 
After fore going discussion it may be concluded that the rising trend of noise level in 
Lucknow needs a serious attention. Noise level in Lucknow city at all the locations, where 
the monitoring is done, is found higher than the prescribed limit. During course of study 
noise level at all location in day and night time is found greater than that of standard limit. 
The major source of noise pollution in Lucknow city is the automobile. Increasing in 
number of automobile causes the high frequency of automobile on road, that is the major 
cause of noise pollution, it is clear from the analysis that tremendous increment in 
automobile frequency on major roads besides its emissions of the noise, due to blowing the 
horn, and shouting, verbal instruction contributes higher level of noise pollutions. Moreover 
industries, festivals, marriage parties are the other contributing factors of noise pollution. 
Rising trend of noise pollution needs immediate attentions to reduce its level by adopting 
the following recommendations. 
Hypothesis "Increase of vehicular population increase noise level" is fully explained and 
accepted in the study area. 
Recommendations 
In order to minimize the level of noise pollution some suggestions and recommendation 
have been made for better and peacefiil environment of the city to reduce the level of noise 
pollution. 
• Declaring areas as sensitive, commercial, residential etc. based on the notifications. 
This may be done properly by the District administration, so that the measures can 
be enforced in order to ensure the compliance of the limits. 
• Movement of Vehicles on the inner arterial roads should be restricted. 
• The noise pollution control law should be enforced strictly. 
• The vehicle should not be allowed to generate noise more than the limit prescribed 
by the regulatory authorities. 
• Plenty of trees and bushes in open spaces along the roads/lanes and buildings (eg. 
Hospital, Court, Educational institution etc.) be provided and pavements should be 
covered preferably by the grass. 
• Generators should be strictly provided with acoustic hoods and acoustic walls 
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• The noise generating sources like use of loud speakers at religious places, marriages, 
commercial advertisements and use of pressure horns on the roads etc should be 
restricted and banned up to 10.00 pm. 
• Use of vibration isolators, damp material etc in sound generating machines with 
proper maintenance should be enforced particularly for places like pimiping stations, 
factories etc. located in residential areas. 
• Mass awareness programme should be conducted through Press, Radio and TV in 
order to highlight the ill effects of noise pollution. NGOs, local resident 
associations, traders associations, religious organizations, social organizations etc. 
can be largely helpful. A workshop meeting of all these bodies bringing them on a 
common platform could be a good way to start. 
• Special care needs to be taken in case of sensitive areas like hospitals, courts etc. For 
this purpose, educating the people apart from enforcement of preventive measures is 
suggested to be adopted. 
• Decongestion of commercial areas is needed on priority basis. The means suggested 
are laning of roads, restricting certain categories of vehicles during peak hours, 
providing and enforcing proper parking of vehicles etc. 
• Noise may be controlled at source by providing silencer to the machines, by proper 
gracing of metal parts of machine to reduce the friction etc. 
• Record players and laud speakers may be reduced by convincing the people and 
using prohibitory law and controlling the transmission paths of sound waves. 
• Minimum use of siren in city areas. 
• Plantation of green belt around industries, roads and open space in the city. 
• Mass education and citizen's participation in noise control activities. 
Adopting these measures can well minimize the noise pollution in affected areas. 
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DISPOSAL AND MANAGEMENT 
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Solid wastes are any sort of material or substance (solid or liquid) that is inherently 
waste-like by being no longer suitable for its originally intended purpose. It gets originated in 
discarded form, from industrial, commercial, mining or agricultural operations and from 
community activities. It is not a new phenomenon and dates back to the inception of human 
civilization itself As the population grew day by day, the solid waste generation is also 
intending to increase accordingly. Presently, it is a major environmental problem, particularly 
of the urban areas due to rapid growth of population, unplanned development, irrational use 
of resources, lack of environmental consciousness, un-ecological use of materials etc, in 
construction and renovation of buildings, enormous amount of debris is left in a haphazard 
manner on the roads creating serious problems of sanitation, health, foul smell and other 
problems faced by citizens .The problem has reached to an alarming level because the 
practicing process of recycling, reclamation and reuse of solid waste is not able to cope with 
the magnitude of solid waste generation. 
Every city of India is facing the problem of excessive solid waste generation beyond 
manageable limit, the intensity may differ, but, it is a major cause of concern, as it is creating 
many environmental problems. Solid waste appears in different form and has a broad 
spectrum. The physical constituents of solid waste in Indian cities consist of paper, rubber, 
leather, synthetic material, glass, metals, compostable or biodegradable and inert materials. 
The chemical constituents are found as nitrogen, phosphorus, potassium and carbon. India 
has recorded 38 million tones of solid waste generation in 2001, i.e. 0.1 million tones per day 
(CPCB report 2004). The generation of solid wastes varies from city to city. Table (5.1) «& 
(fig-5.1) exhibit 12 solid waste generating cities, the four metros namely Delhi, Mimibai, 
Kolkata, and Chennai are the highest solid waste generating cities and Delhi secure first rank 
(5922) tones per day followed by Mumbai (0.005320 million tones). Lucknow city, the 
concerned study area also lies among top 10 vdth 0.00346 million tones per day is a major 
cause of concern. As far as collection of solid waste is concern about 60 per cent is collected 
by municipal bodies and rest of them are found in scattered manner for defecation. The per 
capita waste generation in India varies in between 0.1 kg and 0.6 kg with an average of 0.33 
kg.^  It is also estimated that per capita waste generation in a typical Indian metropolitan city 
is expected to be increase by 1.33 per cent per year. 
' Bhide, A.D. (1990). Regional overview on solidwaste management in southe ast Asia Region, New Delhi, W.H.O. p. 
24. 
^ Shekhdar, A.V., Bhinde, A.D., Krishnaswamh, K.N. and Tikadar, V.G. (1991), Long term planting for solid waste 
management in India, Waste Management Research, Vol.9, p. 512. 
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Table 5.1: Generation of Solid Waste Indian Cities 2004 
City Total Generation million 
Tonnes / day 
Mumbai 0.00532 
Kolkatta 0.002653 
Delhi 0.005922 
Chennai 0.003036 
Ahmedabad 0.001302 
Banglore 0.001669 
Surat 0.001 
Pune 0.001175 
Lucknow 0.003461 
Kanpur 0.0011 
Patna 0.000511 
Varanasi 0.000425 
Sources: CPCB 
Generation of Solid Waste in Indian Cities (2004) 
• MuntMl 
D Kolkatta 
D Delhi 
D Chennai 
D Ahmedabad 
D Bangbre 
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Q Lucknow 
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QF^tna 
• Varanasi 
Fig. 5.1 
The sources of solid waste generation, magnitude of the problem and the plausible 
solutions «fe management have been discussed in the following paragraph. 
Objectives 
The objectives of the present study is to assess the solid waste generation, collection 
and disposal system and identify the collection and disf)osal sites of solid waste and suggest 
some suitable measures and propose some suitable sites for solid waste disposal. 
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Methodology 
The methodological principles adopted for the analysis of solid waste generation, 
management of solid waste collection and disposal is based on qualitative and quantitative 
techniques. The primary and secondary sources of data have been used. Secondary data has 
been collected from Reftise Removal Department of Nagar Nigam Lucknow. Primary data 
has been collected from field survey through interviews with the help of questionnaires. The 
field survey has been done in the year 2005-06. Obtained data from secondary and primary 
sources were analyzed through the statistical technique using percentage, regression Trend 
line based on simple statistics technique. Visually presentations of the data are shovm by the 
charts, graphs and maps. 
5.1 Generation of Solid Waste 
The Lucknow Nagar Nigam has divided the city into 6 zones and fiirther subdivided 
into 110 wards administratively but R.R. Deptt. of Nagar Nigam has divided the city into 9 
zones for its convenience. The observations and analysis have been done into these 9 zones as 
categorized by R.R. Department. Excessive Solid waste generation in Lucknow city is the 
result of rapid growth of population due to in migration, unplanned and haphazard settlement 
growth, increasing consumerism due to consumerist policy of different companies, maximimi 
use of polybags and paper bags in shopping and marketing, more emphasis on ornamental 
packaging of goods to woo the consumer, scrap materials and discarded part of vehicles and 
machines, construction activities, industrialization, political gatherings and events etc. The 
main sources of solid waste generation in the city are domestic sources, commercial sources 
and industrial sources and hospitals i.e. very important source of bio-medical wastes. The 
nature of solid waste varies in different areas, i.e. in residential areas; it consists of food 
material, vegetable, house sweeping, paper, plastic, polythene bags, ashes, packaging 
material. In industrial areas, it consists of chemicals, rubber, leather, glass, metals etc and in 
commercial areas, it consist of food material, demolition and construction material, papers 
and packaging materials, bottles and plastic. So the different kind of solid wastes are 
generated in the city. 
Table 5.2 show the magnitude of solid waste generation in different zones of the city. 
The highest generation of solid wastes is recorded at Daulat Ganj and Indira Nagar-Gomti 
Nagar followed by Saadat Ganj and Ganesh Ganj while lowest recorded at Alambagh and 
Wazir Ganj followed by Ali Ganj. 
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Table 5.2: Quantity of Solid Waste Generation in 
DifTerent Zone of Lucknow City (2004) 
S.No. Zone No. of 
wards 
Population 
(in 
thousand) 
Density Generation 
(in million 
tones) 
Annually 
Disposal (in 
millionTonnes) 
annually 
remnant solid at 
the sites (in 
millionTonnes) 
annually 
1 Hazrat 
Ganj 
7 
wards 
90.384 4.4 
0.113 0.101 0.012 
2 Ganesh 
Ganj 
8 
wards 
127.175 40.5 
0.163 0.136 0.027 
3 Wazir 
Ganj 
8 
wards 
12.57 23.32 
0.085 0.063 0.022 
4 AH Ganj + 
Hasan Ganj 
17 
wards 
214.3 58.73 
0.099 0.082 0.017 
5 Sadat Ganj 
+Rajaji 
puram 
9 
wards 
168.919 8.44 
0.169 0.131 0.039 
6 Mahangar 
+ Indira 
Nagar + 
Gomti 
Nagar 
21 
wards 
357.942 5.92 
0.194 0.177 0.018 
7 Alambagh 20 
wards 
399.312 5.82 
0.085 0.068 0.017 
8 Yahiya 
Ganj 
+Aishbagh 
11 
wards 
231.883 10.163 
0.141 0.109 0.032 
9 Chowk + 
Daulat 
Gunj 
14 
wards 
380.428 6.76 
0.197 0.155 0.042 
Source R.R. Dept Nagar Nigam Lucknow 
Solid Waste Generation (Zone Wise) 
Lucknow city (2004) 
T T 
Hazrat Ganj Ganesh Wazir Ganj Ali Ganj + Sadat Ganj Mahangar + Alambagh Yahiya Ganj Chowk + 
Ganj Hasan Ganj + Rajaji Indira Nagar + Aishbagh Daulat Ganj 
puram + Gomti 
Nagar 
Zones 
Fig 5.2 
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The remnant solid waste in the zone, which is a major cause of concern, is recorded 
highest in Chowk and Daulat Ganj Zone followed by Saadat Ganj and Rajajipuram zone. 
Hazrat Ganj zone has recorded lowest level of remnants at site followed by AH Ganj and 
Alambagh Zone. The areas where solid waste generation is found highest e.g. Daulat Ganj, 
Indira Nagar are mainly residential areas, located in old part of the city and newly built up 
area (Fig 5.2). In these areas the soUd waste generation consist of paper material, packaging 
material, bottle, polythene bags, etc the commercial and industrial areas also record high 
amount of solid wastes. It has been observed that generation of solid waste is directly related 
with population density. The quantity of industrial waste contributes about 10 percent of the 
total solid waste of the city. The fast changing urban character of the city, relocation of 
industries also created the problem of solid waste generation in the city. 
Besides, Bio Medical waste generated from hospitals. Nursing homes, veterinary 
institutions, pathologies and microbiological laboratories causes' serious threat to 
environment. There are 30 govt hospitals, more than 350 private Nursing homes with the 
capacity of 6000 to 2000 beds and more than 500 pathological labs^ contributing to 
biomedical waste. Table 5.3 reveals the generation of biomedical waste from various 
hospitals located in Lucknow city. 
Table 5.3: Generation of Biomedical Waste from Selected Hospitals 
Lucknow based on Field Survey (2005) 
S.No Name Quantity of biomedical waste (Kg per day 
I. K.G. M. C 770 
2. S.G.P.G.I 800 
3 Balrampur Hospital 670 
4 Civil Hospital 700 
5 Duf&in Hospital 600 
6 Indira Nursing Clinic 500 
7 J.J. Medical Centre 450 
8 Era Medical College 400 
9 Queen Marry Hospital 445 
10 Command Hospital 545 
11 Mahanagar Hospital 350 
12 Ali Ganj Nursing Home 200 
13 Life Line 140 
14 Shekar Hospital 250 
15 Vivekanand Polyclinic 200 
Source based on field survey 2005 
Nagar Nigam Lucknow 2004 
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Only three hospitals have incineration for the biomedical waste, rest of them disposes 
off the solid waste without any treatment, posing serious threat to environment and himian 
health. Table 5.3 reveals that Sanjay Gandhi Post Graduate histitute recorded highest 
generation of biomedical waste per day (800Kg/day) followed by King George Medical 
College (K.G.M.C.) (770Kg/day), Civil Hospital (700Kg/day) Balrampur Hospital 
(670Kg/day) and Duffrin Hospital (600 Kg/day). This aspect of solid waste generation cannot 
be overlooked. 
Generation of Biomedical Waste from Selected Hospitals 
Lucknow based on Field Survey (2005) 
:BK.Q. M. C I 
as.G.p.o.i 
QBakinipur Ho<|i«ai 
OCMHo^MI 
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OMahanagar Hoaplal 
•Allgani Nunmg Hona 
OUaUns 
DShakarhtoapjUl 
DVIvatianand Polyclinic 
Fig 5.3 
5.2 Temporal Variation of Solid Waste Generation (1991- 2004) 
Table 5.4 exhibits the trend of solid waste generation in the study area which clearly 
reveals there is a rising trend from 1991 to 2004. It has recorded an average annual increase 
of 20.11 per cent. It is worrying to note that the solid waste generation has increased 
alarmingly in the later years especially after 2000 and has recorded almost double i.e. 92.11 
per cent from 2000 to 2004. It is attributed to rising population growth, the existing colonies 
and development of new colonies such as Vikas Nagar, Jankipuram, Chandralok, AH Ganj 
sector A to Q etc. Table 5.4 also raising a question mark on the efficiency and ability of 
Nagar Nigam, the body assigned with the work of solid waste disposal. Not a single year 
from 1991 to 2004 witoessed a complete disposal; figure 5.4 clearly shows a gap between 
generation and disposal. Up to 1998, only 2/3 rd of it is being disposed off and one third 
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remained uncollected at the site are posing threat to health and environment. The situation 
has improved little bit and in 2004, 84.30 per cent are recorded collected but, in terms of 
quantity it is more than that of 1991 indisposed solid waste. 
Table 5.4: Generation and Disposal of Solid Waste in Lucknow (1991 to 2004) 
Years Generation ( millionTonnes) Disposal ( million Tonnes) Percentage of Disposal 
1991 0.345 0.230 66.67 
1992 0.371 0.258 69.36 
1993 0.401 0.277 69.16 
1994 0.436 0.311 71.25 
1995 0.483 0.293 60.70 
1996 0.552 0.355 64.27 
1997 0.587 0.392 66.76 
1998 0.625 0.469 74.98 
1999 0.648 0.538 83.07 
2000 0.649 0.546 84.23 
2001 0.694 0.584 84.10 
2002 0.797 0.693 86.97 
2003 0.997 0.810 81.30 
2004 1.246 1.050 84.30 
Correlation between solid waste generation and its management, r = 98 
Source: RR Department Nagar Nigam, Lucknow 
Trend of Solid Waste generation and Disposal 
Lucknow City (1991-2004) 
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Fig 5.4. 
5.3 Physical and Chemical Composition of Solid Waste 
Solid waste collection and disposal system requires an intensive analysis of the 
physico- chemical composition of the solid waste of the city. The composition of solid waste 
varies not only from the city to city but also it varies within the city. It's related to the 
standard of living, dietary habits, socio- economic structure and land use/land cover of the 
city. The information of the composition and quantity of solid waste is essential for the 
design and operation of Solid Waste Management System. 
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5.3.1 Physical Characteristics of Solid Waste (2004) 
The physical composition of solid waste in Lucknow city is presented in Table 5.5. 
Many interesting facts and significant information on the Solid waste of Lucknow city can be 
derived from a detailed study of table 5.5. It is noted that biodegradable matter and sand silt 
and dirt dominate at all the localities (60 per cent). Both the components accounted for 3/5* 
of the total waste generated. Maximum proportion of biodegradable waste are found at 
Chowk with (50.15 per cent) High amount of bio degradable matter is found in Chowk, as the 
fruits and vegetable markets are located along the road side, followed by Yahiya Ganj with 
(42.15 per) cent while minimum at Hasan Ganj with (30.53 per cent) followed by Hazrat 
Gang (32 per cent). 
Table 5.5: Physical Characteristics of Solid Waste in Lucknow City (2004) 
Location 
site 
(Biodegradable) 
Vegetables 
leaves 
Grass 
Plastic 
Rubber 
Leather 
Glass pieces 
And 
Crockery 
Paper 
and 
Rags 
Stone brick 
And 
Mudpots 
Wooden 
Matter 
Sand 
Silt 
And dirt 
Hazrat Ganj 32.00 14.57 2.15 18.98 6.68 2.60 23.02 
Ganesh Ganj 33.00 7.50 3.16 5.21 3.82 8.61 38.50 
Wazir Ganj 37.47 10.60 1.13 16.71 1.43 1.86 30.80 
Yahiya Ganj 42.15 7.87 2.72 12.2 3.01 1.62 J0.43 
Saadat Ganj 34.60 5.12 1.86 10.15 6.69 2.54 39.04 
Alambagh 32.66 6.95 4.72 12.54 5.25 5.85 32.03 
Chowk 50.15 6.97 3.2 11.24 2.89 3.8 21.75 
Hasan Ganj 30.53 7.11 4.6 14.39 7.69 8.1 27.58 
Maha Nagar 34.78 12.81 1.52 19.00 8.40 4.34 19.15 
Note: All values are in percentage and calculated on net weight 
Source Manual of Municipal Solid waste Management, Refuse Removal Deptt.Nagar Nigam, Lucknow, 2005 
Plastic, rubber and leather in maximum amount are found at Hazrat Ganj (14.51 per 
cent) due to the commercial area, followed by Maha Nagar (12.81 per cent), which is market 
place and has many shopping centers and government offices. Also Paper and rags are found 
in maximum amovint here, accounting (18.98 per cent and 19 per cent) respectively. Sand and 
silt generated maximum in Saadat Ganj (39.04 per cent) while minimum at Maha Nagar 
(19.13 per cent). Least amount of plastic rubber, leather and Glass are found in the city (5.12 
per cent and 1.13 per cent) at both the locations. It is attributed to picking up metals Glass 
and plastic by rag pickers before the collection made by Nagar Nigam. 
5.3.2 Chemical Characteristics of Solid Waste (2004) 
The chemical composition of the solid waste is exhibited in the table 5.6 which 
reveals that the solid wastes of the city are mostly alkaline in nature, ranges from 7.89 per 
cent (Hazrat Ganj) to 9.32 per cent (Hasan Ganj). The moisture content ranges from 14.77 per 
cent (Hasan Ganj) to 40.16 per cent (Wazir Ganj) Carbon content ranges in between 19.72 
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per cent (Wazir Ganj), 44.08 per cent (Hasan Ganj) while Nitrogen varies from 0.775 per cent 
(Wazir Ganj) to 1.272 per cent (Hasan Ganj). Ash proportion varies from 30 per cent (Hasan 
Ganj) to 66 per cent (Wazir Ganj) while the organic matter varies from 51 per cent (Ganesh 
Ganj) to 70 per cent (Hasan Ganj). Further it is revealed that the phosphorus content is found 
in between 0.91 percent (Wazir Ganj) to 1.25 per cent (Hazrat Gang) and the carbon/nitrogen 
ratio ranges in between 25.14 per cent (Wazir Gang) to 34.7 per cent (Hasan Ganj). 
Table 5.6: Chemical Characteristics of Solid Waste in Lucknow city (2004) 
Location site Mobtrue PH Carbon Nitrogen Ash Organic matter Phosphorus C/N - ratio 
Hazrat Ganj 19.04 7.89 32.61 0.989 53.00 47.00 1.250 31.49 
Ganesh Ganj 32.08 8.10 39.71 0.865 49.00 51.00 0.96 29.92 
Wazir Ganj 40.16 8.56 19.72 0.775 66.00 34.00 0.912 25.42 
Yahiya Ganj 19.72 8.33 31.64 0.970 41.00 59.00 1.03 30.68 
Saadat Ganj 18.32 7.79 37.06 0.962 49.00 51.00 1.04 32.06 
Alambagh 26.87 8.71 34.06 0.+28 45.00 55.00 1.06 31.12 
Chowk 18.62 8.75 33.48 1.040 44.00 56.00 1.16 31.23 
Hasan Ganj 14.77 9.32 44.08 1.272 30.00 70.00 0.96 34.71 
Maha Nagar 18.43 9.20 30.16 0.999 48.00 52.00 1.01 31.33 
Note : All values are in percentage and calculated on dry weight 
Source Manual of Municipal Solid waste Management, Refuse Removal DepttNagar Nigam,Lucknow,200S 
Analysis reveals that solid waste is mostly consist of biodegradable and sand, silt and dirt, 
there is good prospect of recycling it for bio energy and to keep the envirormient clean. 
5.4 Solid Waste Management in Lucknow City 
Solid waste management (SWM) involves managing activities associated with 
generation, collection, transport and disposal of solid waste in an environmentally compatible 
manner, adopting principles of economy and aesthetics, energy and conservations. Lucknow 
city generates over 1 miUion tones of urban solid waste annually; it is great challenge before 
us to manage it. Though, Lucknow Nagar Nigam 's R.R. Dept. is making effort to overcome 
the problem of solid waste management, but it has not achieved the desired results. For 
collection and disposal of soUd waste in the city, R.R. Dept. has 195 vehicles of which only 
168 are in working condition rest of 27 are either very old or inefficient to carry the load 
(table 5.7). For the refiise removal operation, Nagar Nigam has employed 7500 Safai Karam 
Charles out of total 4500 people are employed on regular basis and as daily wages laborers 
1200 and rest of them are supervisors and other 1800. Collected solid waste from various 
parts of the city is dumping into the land fill in Barawan Kala (Temporary land fill site) and 
near to Bainsakund and Haneraan Setu, these are the temporary site."* During transportation of 
solid waste by the vehicles, the solid wastes are partly dropped or blown in the air and causes 
many problems to the people in the area through which these vehicles are passing. 
** Refuse Removal department of Nagar Nigam Lucknow 
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Table 5.7: Vehicle use of solid waste collection and disposal (2004) 
Types of vehicles No. of vehicles Capacity 
in Tonnes Total On Road 
Mechanical loader 71 69 -
JCD 1 1 10 
Hydrolic accivator 3 3 -
Leyland tripper 20 16 6 
TataS 27 25 5 
Tata 709 6 6 5 
Vikram 15 13 3 
Tractor Trally 11 11 7 
Dumper Placer 5 5 3 
R.C. Refuse collector 735 735 5 
Dozer 2 2 -
Leyland truck 3 3 8 
Tractor 19 13 7 
Tractorr scraper 2 1 -
Truber carriage 1 1 10 
Krain 2 2 -
Skid steer 2 2 -
Loader back 3 3 -
Source: R.R.DepartmentNagarNigam Lucknow 
For the convenience of the solid waste collection and disposal, R. R. Dept. of Nagar 
Nigam has divided the city into nine zones namely (1) Hazxat Gangj, (2) Ganesh Ganj, (3) 
Wazir Ganj, (4) Alam Bagh, (5) Chowk + Daulat Ganj, (6) Saadat Ganj, (7) Yahiya Ganj, (8) 
Hasan Ganj and (9) Maahnagr + Indira Nagar+ Gomti Nagar. Table 5.10 shows the 
characteristics of solid waste management system in the city. It is revealed from the table that 
Hasan Ganj, Maha Nagar, Alambagh and Chowk cover the large area of solid waste 
collection. 
The number of R.C. containers for the collection of solid waste is 80 in Rajaji Puram. 
153 in Hazrat Ganj, 2 in Ganesh Ganj, 130 Alamgagh, 8 Daulat Gang, 277 in Maha Nagar, 93 
in Hasan Ganj and Ali Ganj while Yahiya Ganj and Wazir Ganj, there is no such facility. The 
relationship between population and Refuse Collector container is quite strange, Ganesh Ganj 
zone with 127.17 thousand of population has only 2 R.C. containers, and the case of Yahiya 
Ganj and Sadat Ganj is more grim, as it do not have single R.C. container on the population 
of 231.8 thousand (Table 5.8). In those areas where the R.C. containers are not being kept for 
refuse disposal. R.R.Deptt, Lucknow Nagar Nigam is using dustbins which locally called 
Parao Ghar, some of them is pucca parao Ghar, and while other is opens (Plate 5.1). The 
collection of solid waste is irregular, the area of Hazrat Ganj, Ganesh Ganj and Wazir Ganj 
have the facility of daily collection of solid wastes, while in other areas the collection of solid 
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is on alternate day, twice a day, once a week, or thrice a month like the area of Daulat Ganj, 
where collection is very irregular. In those areas where the intensity of generation of solid 
waste is very high, the disposal system is poor and only 80 percent of the solid waste is being 
disposed and remaining 20 percent is left indisposed. Because of very narrow street, lanes 
and roads, this solid waste when left indisposed over the area i.e. street, residential areas, 
lanes and maricet centers and on the road creating many problems (Plate 5.2). 
Plate 5.1 Lnctnered Bins K.ept B> NagarNigam 
Plate 5.2 Uncollected Solid Waste Remain on the Site 
Plate 5.3 Condition of Solid Waste Collection by Nagar Nigam 
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The efforts are made by Lucknow Nagar Nigam administration is unable to keep the 
city properly managed in term of solid waste collection and disposal (5.3). The colonies in 
the city lack in proper garbage removal system either due to shortage of waste bins or 
inadequate size and also R C containers are kept it in limited areas. The wastes are generally 
thrown on road side or to any vacant space (Plate 5.4). Also the bins used for solid waste 
collection are generally not covered and offer open invitation to vultures, crows, pigs, cows 
and dogs etc (Plate 5.1) and the bad condition of vehicles make difficult for transportation 
and disposal by vehicles and allow scattering on its way (Plate 5.3). 
Plate 5.4 Dust Bins Not Available 
Although the primary responsibility to collect and dispose the solid waste from the 
residential and commercial areas is of Lucknow Nagar Nigam, but they are unable to 
provide adequate & effective solid waste management services to the people, due to many 
reasons, one of them being the faulty system of administration at all level. 
Some NGOs are playing a vital role in solid waste management like Muskan Jyoti 
Samiti (MIS), a leading NGO is working in Lucknow since 1994. The state government has 
provided many facilities to NGO (MJS) & Uttar Pradesh Bhumi Sudhar Nigam (State Land 
Development Corporation). It has allocated 65-acre land for its work in this field. Some 
other agencies like State Urban Development Authority (SUDA), The District Urban 
Development Authority (DUDA) are supporting to this NGO to continue the efforts for 
solid waste management. It has employed 235 people out of whom 215 are garbage 
collectors &, pickers. The organization has 250 handcarts, 210 rickshaw trolley and 5 tractor 
trolleys. The workers collect waste for 6 days in a week. They go from house to house in the 
morning, collect and sort the waste. The handcarts transport the waste to cycle trolley, 
where the primary sorting of organic & inorganic waste is carried out. 
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5.5 Treatment Practices of Solid Waste Disposal in Lucknow City 
Disposal of solid waste is complex interaction of land use economic and aesthetic 
consideration. System of solid waste management is under changing due to more attention 
on environmental protection. Uncontrolled dumping practiced in most of the Indian cities 
and town. Some practices are quite prevalent in Lucknow city; there are four techniques 
which are practiced for disposal of solid waste like, uncontrolled dumping, composting, 
incineration and consumption in bio energy production. In Lucknow city no any Proper 
Land fill site for solid waste disposal. 
Conclusion 
After foregoing discussion it may be concluded that the city, once that was known 
for its clean environment has been dirtied and now days the garbage collection and disposal 
system within municipal board is inadeqmte and insufficient. Lucknow lacks in respect of 
well planned dumping sites and the wastes are simply diraiped on the land fill site. No 
proper procedure is being adopted in the disposal of municipal solid waste, even the basic 
concept of sanitary landfill are not followed. Most of the vehicles including wheel barrows, 
collection and transportation equipments engaged in the municipal solid waste management 
operation are old and their capacities are not adequate to meet the demand, also their 
maintenance is not as per required norms. The construction and demolition waste is never 
disposed off properly and thrown on the public places and road site, which are creating a lot 
of problem and also given the ugly look to the city. In rainy season the decomposed garbage 
lying in the streets emitting foul smell and are floating on the roads, lanes & even before 
the doorsteps of most of the households in the region. The inadequacy & improper 
management to clean the environment timely and properly, creates severe health problems. 
There is a positive correlation (r = 98) between solid waste generation & improper 
management (Table 5.4). The existing sites i.e. Barawan Kalan, Hanuman Setu and Gandhi 
Setu, for the solid waste disposal have not been scientifically selected for the disposal of 
garbage and no proper plan has been adopted for solid waste management. Even these sites 
are lacking in respect of covering with proper materials provision for venting and leachate 
collection etc. Although non Conventional Energy Developments Authority (NEDA) has 
demonstrated discharge of methane gas at the landfill site but till date no plans are finalized 
by Municipal Corporation Lucknow for management of land fill sites and collection of 
methane gas. Therefore, the sites, which have been proposed in the present study, are based 
on the hydrological profile, quality & slope of the land, inhabited sites and major market 
centers. These considerations for the proposed sites may save the enviromnent, quality of 
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underground water, spreading of diseases and other related problems of human health. 
Remedial Measures 
In order to improve the environmental condition of the city, some remedial measures have 
been suggested regarding proper collection and disposal of solid v^ a^ste. 
• Landfill sites should be located far fi-om the residential, commercial & market centres 
but should be well connected with road for good accessible to transportation. 
• The vehicles used for carrying of solid waste should be covered and well maintained so 
that the scattering of the garbage both liquid & solid on the streets and roads will be 
avoided. All the open drains should be timely and properly cleaned off 
• For the proper disposal of the solid waste, the dustbins and RC containers should be 
made available adequately with larger size near the place of generation and be assigned 
different coloiu-s of dustbins like green, white & black based on the type of the waste 
for biodegradable, recyclable and others respectively, so that the problem of solid waste 
collection may be reduced and health risks could be avoided. 
• The operation of the incineration installed for the treatment of bio medical waste must 
be ensured properly. 
• The norms laid down by the Ministry of Environment and Forestry, Government of 
India, imder the bio medical waste (Management, Handling and disposal) rules should 
be properly implemented The number of Safai Karamchari is too inadequate for proper 
cleaning of the streets, lanes and collection and disposal of solid waste. Therefore, at 
least one Safai Karamchari for maintaining one km of the road length will be deployed 
under the strict supervision. 
• The activity like sweeping, collection and filling need to be properly synchronized. 
Local participation of the people for cleaning the environment on volimtary basis should 
be organized and they should be assigned the responsibility to disseminate the 
awareness to the people by visiting Mohallas, wards & colonies regarding the benefits 
of clean enviroimient by avoiding the throwing the waste materials on the lanes, streets 
and roads. 
• Lucknow Municipal Corporation (Nagar Nigam Lucknow) should involve the NGOs, 
and those NGOs working in this field should be encouraged and be provided a better 
finance for solid waste management. 
• Refuse Removal Department of Nagar Nigam should decentralize collection and 
transportation arrangement to the ward level by increasing the number of assistance, 
executive engineers, sanitary inspectors, guide, supervisors and safai karmchari etc. 
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All the associations of the wards like, resident's welfare association, professionals, 
market associations, medical establishment and educational institution, NGOs and waste 
dealer association should hold periodic meting for keeping the city neat and clean by 
adopting rational policies and programme for the management of solid waste generation 
in respective wards. 
Presently two land fill sites have been in working order but it is insufficient to 
accommodate all the waste generated by the city dwellers. Besides their location is 
highly objectionable being located along the bank of the river Gomti and adding to more 
pollution through seepage of decomposed garbage into the river and ground water. 
Keeping in view of the above facts three more sites have been recommended based on 
the certain considerations such as hydrological profile, away fi-om the market, inhabited 
sites and possessing good connectivity for transportation of solid waste to make the city 
neat and clean. The recommended sites are Ami Nagar- Sunahra in the South-Western 
part, Chandan in the North-Eastem part and Rahimabad in the West-Northern part of the 
city for six to seven year. 
Land Fill Site Existing and Proposed 
Lucknow City (2004) 
Fig 5.5 
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SOCIAL POLLUTION 
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The 21' century has brought the civiUzation at a juncture when the academician 
researchers, thinkers' theorist and thousands of scholars around the world are converging on 
one issue rather very important issue of degeneration and deterioration of the value system 
of the society, which has ruptured and fractured the whole social fabric. The discussions 
which were once focused to the social problems of any society have entered into the arena 
"Social Pollution". 
Social problems never been new to the society since the time immemorial, a 
glance of the society right from the ancient to the modem in different spatial context clearly 
reveals the history of the problems faced by different societies in spatio-temporal context. 
The definition and categorization of the problems have changed and will ever be changed 
but this aspect of the society would be analyzed under the big heading that is 'Social 
Problems'. The modem day social problem whether it is alarming population growth, 
unchecked migration, urbanization, infant mortality, gender gap, literacy situation, poverty, 
child labour, imemployment, beggary, gender inequality, status of children, crime against 
children, status of dalits, domestic violence against women, crime against women, girl and 
women trafficking, matemal health, dowry system, dmg abuse, class stmggle, child abuse, 
female infanticide, reproductive health status of women, divorce, himger, corruption in 
diflferent wake of life HIV/AIDS ,violence and terrorism, commimal riots, slum and squatter 
settlement or continuous decadence in the moral and ethical values. 
The most talked single issue whether in the academics circle or among the masses is 
the environment, and the problems of environmental pollution has been considered as part 
of a greater pattern of socio-economic externality because the canonical example of a 
negative extemality is termed as pollution .The social pollution, which is more or less a 
phenomenon of mental and behavioral training that ultimately, has been considered as root 
of all pollutions. Although the environmental pollution in the modem sense considered is a 
byproduct of industrialization in the post-industrial revolution era. The industrialization in 
different countries laid to the process of fast urbanization which not only resulted an 
unchecked rural to urban migration in search of better and high remunerative employment 
opportimity affected on one hand the rural health but a severe and hard pressure on the 
limited resources available in the urban areas. On the limited infrastmcture of urban areas, 
the alarming trend of migration results an exorbitant rental value certainly don't permit the 
urban poor to afford a roof over their heads. The only altemative before the migrant has 
been the forcible occupation of the urban vacant land. Thus the squatter settlements have 
emerged in gigantic proportions through out the metropolitan cities. Their swelling numbers 
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far outstrip the availability of even basic amenities and facilities. The other necessary 
services remained beyond the attainment level. It ultimately result not only a major 
contributory factor in the environmental pollution but also created a social chaos. 
Focusing on the metropolitan areas the continuous migration of the rural poor into 
the urban areas in the search of livelihood and their failure to find adequate means to 
support themselves in the cities, the same witnessed an alarming magnitude of slum and 
squatter-settlements, the Jhuggi Jhopdi, Charries and Chals are multiplying in a spectacular 
proportion in our metropolitan cities, whether it is Bombay, Kolkata, Delhi, Chennai, 
Bangalore or any other city in India or abroad without manageable limits, of providing the 
civic amenities, the unsanitary condition in these areas due to dumped garbage, stinking 
lanes, improper sewage etc struggling with the acute environmental problem. The effects of 
such concentrated pattern of urbanization have for reaching implications. 
The poverty stricken people of rural areas migrate to urban centers with foil 
enthusiasm and sprit hoping to ameliorate this destitute and to improve their socio-
economic condition, but when they come in contact with the glamour of the city, initially 
feels ecstasy of joy. Gradually and slowly they get exposed to social contamination this 
kind of contamination comes from the exposure to the vulgar film poster, movies, television 
programs, advertisements featuring nude images, sexual medications, harmful adds, pose a 
grave threat to the society. In the world of consumerism and opportunism where market 
being the only driving forces result the above mentioned trades seriously ailing the sound 
health of society. It pollutes the social environment and corrupt social mores. The 
unemployment, economic insecurity, bad housing condition , illiteracy, lack of education , 
regional economic distressed, inequality in income, class difference, abject poverty are the 
countable social indicators certainly not good to the society, but the more dangerous 
aspects is the behavior of the people which constitute the society. The soaring crime graph 
of different nature in the cities is the sheer manifestation of the above mentioned indicators 
effect on the personality of the people, their dissatisfaction and frustration. This would not 
be correct that only the absence of bare sustenance level is responsible for the alarming 
crime graph. The crux of the problem lies in the crisis between the high aspiration and 
limited availability of opportunities. The high aspiration and bare satisfaction is due to 
exposure of a galore life through the different programs on TV mostly soap operas, unreal 
reality shows, masala news, ornamental portrayal of the characters in most of the movies, 
the effect created through brain hunting ads and projection of the philosophy that money is 
everything for other, there is no place brought the hard reality that to live a life money has 
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to be cultivated no matter from what means. This resuh the incidence of theft, robbery, 
pick-pocketing, murder, kidnapping, bribery fraud etc. This cannot be seen as a sudden step 
by a youth to indulge in these activities, a whole growth, and training took place right from 
the innocent observation of a child to a mature teenager thinking to an action youth 
criminal. For the middle class section of the societies the scarcities of means and a forward 
looking high aspiration push them in the world of crime, nothing to say about the upper 
class to go up in the sky sobriquet by the white collar criminals. 
The city gaze, abject poverty, exposure through electronic and print media in the 
present metropolitan society, family tension, divorce, and mental perversion involves them 
in a list of crime against women and child. This mental perversion is quite common in every 
class of the society. The habit of drinking, gambling, abuse of women status either by 
women's themselves or by man as a fun or need have become the protocols of modem day, 
metropolitan society. Suicide is not a strange act now.Here one should be cleared that social 
problems are more or less countable indicators of the health of the society but social 
pollution is the replica of mental pollution which manifests in the form of crime, social 
breakup and the degeneration of ethical and moral values although it is relative in time and 
space but the problem is quite universal. These are the ideas that are counterfactual, illogical 
or that undermine widely healed human values. Society is plagued by bad ideas and the 
phenomenon of social pollution, it may be defined as an undesirable instincts developed 
among the socio-economic stressed people which wound the society, harm the people's 
health, cormpt social mores, coarsens our culture and pose a grave threat to the peaceful 
existence of the society. The manifestations of social pollutions are discussed in subsequent 
manner. 
Lucknow city which is known for its rich cultural heritage that is evident in the 
architectural wonders like Imambara, Rumi darwaza etc spread across the city. It was once 
famous for its nazakat, nafasat, and its Ganga Jamuni Tahzeeb. But the plague of social 
pollution has engulfed its sophistication and delicacy. As the metropolis in India and abroad 
is degenerating and degrading in terms of the social and ethical values, Lucknow city is not 
an exception. The above mentioned social indicators and its continuous deterioration has 
brought the Lucknow city at such a point that it is need of the hour to pay attention on the 
social spectrum unless the rich cultural heritage would loose into darkness. 
Objectives: 
The objective of the present analysis is to examine the genesis of the social problems 
prevailing in the city and to suggest some suitable measures to mitigate the problem. 
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Data Base and Methodology: 
Methodological principle adopted for the study is based on primary and secondary 
sources of data obtained from field survey and from various governments and non 
governmental agencies like Govt, office, S.S.P office of the city, Juvenile Jail, Social 
Welfare Department of the city, and Protective Home for the women in the city, 
respectively. The Primary data have been collected through interviews with the help of 
questioimaire. The generated data have been analyzed using simple statistical technique and 
depicted through charts, graphs and map. 
6.1 Social Pollution in Lucknow City 
Lucknow city is the centre of prismatic attraction for its multifarious socio-
economic and cultural qualities. Hence it opens many vistas for new employment avenues. 
Many people tend to move towards the city from its surrounding region and from far 
distance districts such as Lakhimpur, Bahraich, Hardoi Sitapur and Chattisgarh, Bihar, 
Assam. The influx of migrants have created more strained on already sfressed urban 
environment, subsequently the socio-cultural condition of the city has been deteriorated to a 
large extent and made an addition to akeady mushrooming growth of slums dwellings. In 
the present study some of the social problems have been discussed in sequent manners. 
6.1.1 Slums 
It is well known fact that the world is moving towards increasing urbanization in a 
most liberalized form. Slums continue to appear with the increasing pace of urbanization. 
Slum is a consequence of the socio economic backwardness. Slum is a by- product of a 
poverty, in turn, led to the rise of slums. The U.N. Habitat defines "A slum household as a 
group of individual living imder the same roof in an urban area lacking one or more of the 
following: durable housing, siifficient living space, easy access to safe water in sufficient 
amounts at an affordable price, access to adequate sanitation and security of tenure that 
prevent forced eviction"' According to census of India 2001 "A compact area of at least 300 
population or about 60-70 households of poorly built congested tenements, in unhygienic 
environment usually with inadequate infrastructure and lacking in proper sanitary and 
dinking water facilities." 
These slums have developed along the roads. Railway line, and bank of the river 
(plate 6.1). The poor come to urban areas in search of jobs, they go on putting some small, 
cheap and ugly sheds on land to get a partial shelter to protect from sun and rain. A slum is 
UN Habitat (2007) press release on its report, " The challenge of slums: Global report on human settlement 2003 
^ Census of India, (2001), chapter. 6, p.3 
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an area of poor houses and poor people; it is an area of transition and decadence, a 
disorganized area occupied by human derelicts, a catch for criminals for the defective, and 
the down and out. Some of the worst slums in the world can undoubtedly be found in Indian 
cities like in Ahmadabad, Kanpur, Nagpur, Kolkata, Mumbai, Chennai and Lucknow. 
Plate 6.1 Slum Settlement along with river 
Lucknow city, the one room dark slum can be seen in every zone of the city. The 
developments of slums in the study area are attributed to the facts that being the capital city 
of Uttar Pradesh it has many attractions for migrants like wholesale trade, specialized retail 
trade, banking and financial institutions and job opportunities in housing constructions and 
road as casual labor as well as in other sectors also. As a result, enormous informal 
activities have been generated in the city. The employees of this sector, who earned very 
low wages, are unable to afford market price for housing. They bound to make their shelters 
in vacant spaces, open ground, along railway line, road, Nalas and in the vicinity of their 
work place. 
The rapid growth of population, especially within the few decades, has turned the 
city into a congested city, congestion both of houses on land and people within house. Slum 
condition prevails in all parts of the city. Their extent is conspicuous in all zones of the 
Lucknow municipality, 40 percent population lives in slum like conditions. As per census 
record the slum population in 1981 was .233 million and it rose to .697 million in 1991. The 
situation turned interesting when in 2001 initially the slum population was denied in the 
census but later it was revised as .179 million populations. But other agencies assessed the 
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problem more dangerous as DUDA (District Urban Development Authority) estimated it 
.670 million population in 2005, OXFAM counted it 1.01 million population in 2005, 
SUDA (State Urban Development Authority) and UN HABITAT (United Nation 
Commission on Human Settlement) recorded it 1.1 million population in 2000. So one thing 
is clear the problem and magnitude of slum in Lucknow city is required immediate 
attention. With the population growth, slums are grown in all parts of the city. The 
municipal records reveal 265 unplanned slums and DUDA records 550 slums including 
planned and unplanned slums both. The Lucknow city has witnessed unplaimed growth of 
urban settlements with few exceptions, number of factories has grown in haphazard marmer, 
Administrative areas, shops and commercial activities have sprung up mindlessly without 
proper plaiming laborer of these establishments put up cheap dwelling unit in the 
intervening spaces due to their desire to live near their work places. The political leaders 
have been a major cause for the proliferation of slums in the city. These settlements are 
patronized by politicians since they form major vote banks. 
Table 6.1: Zones and Sampled Slums Areas 
Zones Selected Slums Areas 
Hazrat Ganj laplace, bhedi kothi, Haider Canal, Pipra ghat, Kamta Prasad Ka Hata, 
Kalian ki lat; Haider Mirza Road. Bagh munnu, phoolbagh 
Aisbagh SherKhan ka Hata, Churai Kheda, KaimKheda, water works, 
Aishbagh east, Haider canal Daryaitola, chidimar tola. 
Ali Ganj Fatehpur, Tatarpur, Sitapur Railway line LahourGan, Bahaurpur, 
Mohammadpur, Gopla ka purva, Baba ka purva. Ram leela maida, 
lonikatra, khadra. 
Gomti Nagar Bastauli, love kush Nagar, Kukruail Nala Teeka Purva, Chinhat Patri, 
Faizabad Road, Takua, ChakMalhaur, Choti Jjugauii, Ujaryaon, gwari 
tola. 
Alambagh Fateh Ali Talab, Annad Nagar, Ghosiyana, Chamrohi, Pasiyana, 
Kumharan Mandi, Ganga deen Kheda, Gauri, Amrausi, gindan kheda. 
Basant Kheda, Nat Kheda, Damodar Nagar, Sardari Kheda. 
Chowk Husainabad , Faridi Nagar, Yaseen Ganj, Begnria 
AhiranKheda,Madhopiir,gullu kaTakiya, Kachchapul, ChamarToliya, 
Chaprotola, Kharyai, Kachehabagh, Tikri Khurd, Hata Burhan sahab. 
Source: Based on Sampled survey 2005-2006 
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In order to analyze the extent of problem faced by the slum dwellers, 68 slums have 
been selected out of 265 unplanned slums based on purposive random sampling from six 
zones. These slums are selected on the basis of their size, location and condition of 
surrounding areas. Table 6.1 covering almost whole of the cit>, during course of field 
survey the entire variable of enviromnent affecting the health of the people have been taken 
into consideration that is family size, housing condition, sanitation, drainage, drinking water 
etc. 
6.1.1.1 Health Condition of the Slum Dwellers 
The miserable conditions of slum dwellers are caused by number of prevailing air 
and water bom diseases in their hal)itat. Diseases are the common phenomena of every 
locality, but its intensity in the slum areas have been observed much more. They suffer from 
different type of allergies, respiratory problem, stomach, gastroenteritis, chicken pox, 
dengue fever, malaria, jaundice, hepatitis, tuberculosis, diarrhea, dysentery, conjunctivitis, 
cardiovascular, asthma, bronchitis etc, caused by the bacteria and viruses which are bom 
and being carried out by the vectors in the unhygienic condition of slum areas where the 
smoke is trapped inside the house, water logging, dumping of garbage, use of contaminated 
drinking water, ill drainage etc. 
Table 6.2 reveals the occurrence of diseases in the sampled slum areas of different 
f, diarrhea is a most pronounced disease varies from 
83.72 per cent to 86.67 per cent, followed by dysentery, roimd worm and malaria. High 
intensity of water bom diseases is found in zone 6, 3, and 4. It is attributed to the presence 
of most unhygienic living condition of slum dwellers; especially they pass their night on the 
heap of garbage along open over flowing sewage and low lying areas full of decomposed 
garbage and beverage industrial waste, consumption of highly contaminated water, 
insanitation, and use of open lavatory. Different type allergies e.g. rhinitis, sore throat, 
itching on skin, rashes on skin, are also more pronounced in almost all the zones of the city. 
Respiratory problems are also quite cpmmon, 41.13 per cent in zone 6 followed by 39.68 
per cent in zone 4 suffers from asthma In all the zones range varies between 33.33 to 41.13 
per cent. The case of bronchitis is more pronoimced in zone 3 and in zone 5 which accounts 
72.5 per cent and 62.13 per cent respectively. 
Tuberculosis varies from 17.2 ])er cent to 25.83 per cent in all the zones (table 6.2). 
Zone 3 ranked 1^ 'and accounts 25.83 per cent of slum dwellers suffers from tuberculosis. It 
is attributed to the presence of liquor industry and acute in sanitation. 
169 
u 
OC r-~ r- OC •^  • ^ r-
L o> r- o- "«t r-
I I 
f 0 0 v £ ! V~l i ^ 
"" 
<N ( N 
— 
r-
51 
rn r- • 0 r- 0 0 , 
c 0 0 ^o 0 0 r- N O O N 
| j 
r- v~\ r- <s 0 • ^ N O 
• ^ <N • ^ 
'^  
r*^ m r^ 
si 
0 r^  r*- m r- r- • ^ 
0 0 v O 
^ r- O N * 
O N f S 
0 
^ 
r-" 0 0 
'^  
i r ^ N O 
1 T j - C^ T t t n • " i - T T 
« , r^ m -^  V - ) "^  
•5 rn m ^ ON r r 0 0 O N 0 r-' m f—< r-' N O r f 0 0 ' 
1 '^  ^d -o v t »n v-> 
2 iL ^ «n r*~i ^ c*^  < N (N •ri O N "1 <N' O N ' 0 
'^  
f « ^ t /- i N O r<» »/-» S 111 V 
s < 05 CL. 
o .2 f S m ^ D ( N * N N O O N 
i r-' 0 0 f N 0 -^ «n 5 vi f*S rn 0 0 
-^  
"O = f S rN ( N < N ( N ( N u 2 
<u 
D. •s 
e 
3 
03 cr v^ 0 0 >r% r ^ 0 0 0 0 
S ' • C ^ ( N 0 ^ m *"•. N O • T i 
"S f S r- - O ^ ( N O N 0 • p M »n w i »o ^ O iTi N O 
g 
-*< e cs 
u 
L. ^ H m r-~ 0 0 » r i C^i *ri 
« -^  
f * ^ r*^  ^c vS ^ 
0 
3 0 3 T t r*S 0 0 O N f ^ -^ K E m m m m ''T m 
<n £ 
< 
es 
S (N 0 -^ r f s »n O N N O 
0 m v^ 0 0 r*^  (N (N T t Q 0 0 0 0 rn ^ -^  s ^ • ^ N O • n N O • n ts " • § 
« « 3 
r ae I/) e 
a § ^ T T O N r- 0 0 
M rn v^ 06 '^ " 
O N f S 
oi ^ 0 v^ N O »n r^  N O »n 
e ii 0 0 rM >-* 
9 fc 
^ 
<n f ^ f N ON 
»n m S O N O 0 0 0 0 (N 3 
0 r-^  K 0 0 r^ C/5 
.1 " T i T j - • * i r ^ yTi r r 2 "o • * - > fe* X en 
O 
(2H 
3 
S r^ f * i r^ , ^^  ( N N O 0 X V ) rn 0^ < N (^  r - i 0 0 T D 
r4 £ "^  rn "o 0 ^ rn w". 0 I J c \D ^ O T f N O N O N O 
— VO 1 E 4> oe c/) 
0 o es •a 
H 3 
1 ^ m ( N T T Vi N O na U 2 V u u u "3 i i 
^ 
c c c c C c 0 
N 
< j 
0 0 0 0 0 "o N N N N N H 3 
0 y i
? 
t^  
p-c 
»:2 
o 
^ 00 
g 
•c 
o 
X 
o 
CD 
o N o N o H 
o 
Vl" Chapter 
jnnnnnc! 3nnnnconncnnr 
" snonnonconi 9nnnonnnnL_ _, jncnonncnnd tfonnncinnnnnni 
Intensity of Air Born Diseases 
(Based on Composite Mean Z-Score) 
2CC\ dnnnnc innnnnc 
, JnnnccnnnDnc ^ ^ ^  innnnnnnnnnccncdv xdcnt iDncnnnncncnnDnnobfinnnn? 
^ jonannnnnnnnnnnnoDonncinr 
_JBnnnnnnnnnnnnnDnDQonnnnnnnc 
^jonnnnnnnnnncnoDnnDonnonnnnnc IncnncnnnnnrnnnnnnnnnnnnDDnnnr JnnonnnnnnnrcncnnoBnnncnnnnnnnnni 3nnnnnnnrncnnnonnncnnnnnnnncci: BcnnnncccicnnngBcnDnDnnnnnnnnoi j| 5nnnnncccnnnnBrnnnDnnnnnncnnni i 
nnnnnrnnnnnnonBBnnDnncincinnnnfinnnnDnnnnnnnnnni] innnnr'^'^'^r'^nnnnnnnnnnncnnccnnt^. 
nrr, —JScncncDDnnncincnnnnnB 
ci nnnnnnnononnnnonnoDt-
nnnocnnnnncnnnnnnnnp 
"ccDnnDnnnnnDnni \c.^ 
^ ^Dnnnnonncnncntj" 
nnnnnnnr 
Index 
High 
Medium 
Low 
nnnnncnnnnncncini pcdcnnonncnnnnnnon 
nnnnnnnnnDnnnnnnoni 
cnnccnnnncnnnnnncoi 
^ccnnonnncnnnnoor fnccnnnnnnncnnnoi 
TTccncni— 
? * • • • • • • 
• • • • • • • • • 
^^•^•.^•••••••*. - . .^^^^^ 
> * • • • • • • • * • • • • * • • 
• ^ • • • • • • • • • • • • • ^ 
. • » • • • • • • • • • • • • • , ? > « • • • • • • • • • • • • • • • • " 
• • • • • • • • • • • • • • • 
^ • • • • • • • • • • • • • t 
> • • • • • • • • • • • • 
^ • • • • • • • • • • • • • • ^ , 
, > • • • • • • • • • • • • • • • * > _ 
^ • • • • • • • • • • • • • • • • • • • ' « ' 
< • • • • • • • • • • • • • • • • • • • • • • • • • • * « > 
^ . > • • • • • • • • • • • • • • • • • • • • • • • • • • • ' 
^ ^ • • • • • • • • • • • • • • • • • • • • • • • • • • • • « 
^ ^ • • • • • • • • • • • • • • • • • • • • • • • • • • • • « ' « 
^ ' ^ • ^ • • • • • • • • • • • • • • • • • • • • • • • • • • ; 
» • • • • • * • • • /^S^AAftjft^^*** 
> • • • • • • • • • 
Intensity of Water Born Diseases 
(Based on Composite Mean Z-Score) 
at 
nnc jnonnc^ 
nnnnnnnnnt ^ ^^ 
_ nnnnnnnrnnnoDnnnncncDDnonrl 
ncDnnncnncnnnnncnncnnnnnnnnnt 
•nnnnnnonnnncninnnncBnnnnnnnncnt 
"ncnnnnncrnnnnnnnScnnnnnnnnnnnc 
nnnnnnnnnccnnnnnnnncnnnnnDnnnnij 
nnnnnnncnrnngnDnnnnnnncDnnnnr!^ DnnnncrnDDnnanrnnnnnonnnnnnni :t 
nnnnnnncnnnncnnnnnnnnnnonDDnnc 
"•rnnnccnncnfinnnnnnnnnnDncnniii: 
nncncjaoccBrnnnnncnnnnnnnDi inC 
"ngEnnnnnonnnnncnnnnnnnnnt IDP 
n^nmBqcnDonnnonnncnnncit inn£ 
^ .,,. . sa«"T!T7^noncnnnnnnnncnt!— 
nrnnc 
+0 40 -
- 0 40 
_ _ _ ^ 3cnnnnc i^ DOBnennnnnDr 
—"3nnancinnnr 
•innnnnnrnn: 5nncnnnnnnnUBLUo 
"'^••nnnnnncnnonni 
"innnnnnnnnnDDni jnncnnnnnnnocni 
nnnnnnnnnncnnnanni 
^nnnnnnnnnnnnoDcn 
^nnnnnncnnDnnoncj 
Index 
^ • • • • • • • • • • • • • • « « ( 
'^ - > * • • • • - » • • • • • • • < ^ 
' ^ • • • • • • • • • • • • • • ^ ^ 
^ ^ • • • • • • • • • • • • • • • • ^ . „ 
^ ^••••••••••••••••••••••••••4 
^ ^ ••••••••••••••••••••••••••••V 
^••••••••••••••••••<s -
(•••••••••••••••^  
• • • • • • • • • y 2 0 2 4 
Hiqh ^pcp 
Medium 
Low 
cs 
+ 0 41 
-0.41 
[[Ssufce Baseg SP "eild Survey 2005-2306 
Fig6.1 171 
VI"* Chapter 
(Figure 6.1) exhibits the intensity of different air bom and water bom diseases in 
different zones of the city on the basis of composite mean z-score. Zone 3, 4 and 6 records 
highest in air and water bom diseases both, followed by zone 5 which accounts medium 
and zone 1 and zone 2 shows low level of intensity of diseases. High intensity of diseases 
lies in 3, 4 and 6 zones are attributed to use of biofuel, low living space, over crowding, 
smoke trapped inside the room and other factor also contributes. 
6.1.2 CMME 
Crime is an act in violation of the law and the criminal is a person who does an act 
in violation of the law.^  Crimes fundamentally a violation conduct norms which contains 
sanctions, no matter where found in the criminal law of a modem state or merely in the 
working mles of special social groups 
Table.6.3: Crime Rate (in Per cent) in Lucknow City (2000-2004) 
Crime Heads 2000 2001 2002 2003 2004 
Murder 34.48 8.33 3.47 5.95 7.20 
Rape 17.24 8.33 4.17 4.17 4.32 
gangsers 0.00 1.39 1.39 0.00 1.44 
Theft 10.34 72.22 84.72 87.20 89.13 
CounterFighting 0.00 0.00 0.00 0.00 1.15 
Dowry Death 6.90 1.39 0.69 0.89 1.29 
arm act 17.24 0.00 2.08 0.89 2.88 
Exis 13.79 8.33 2.08 0.30 0.29 
sc/st 0.00 0.00 1.39 0.30 0.29 
govadh 0.00 0.00 0.00 0.30 0.00 
Source;SSP Office Luckno>^  
Crime Rate (in Per cent) in Lucknow City (2000-2004) 
100 00 
Fig 6.2 
Madan, G.R. (2002), Crime and its causes (Indian Social problem), sixth edition. Allied Publishers Pvt Ltd. New 
Delhi, p. 55. 
" Reckless, W.C. (1940), Criminal behaviour, p. 9-10. 
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There are two types of crime, violent crime and nonviolent crime. Violent crime 
affects the life and the safety of the people. Such crimes induce a sense of insecurity and 
fear in the community. Table 6.3 and Fig. 6.2 reveal a trend of different form of crime 
during the period of five years (2000 - 2004). All most all form of crime show^ s an 
increasing trend. The increasing trend of heinous crime like murder (7.20 per cent), rape 
(4.32 per cent), theft (89.13 per cent), dowry death (1.29 per cent), is sheer reflection of 
degenerating social and ethical values and graves social crises. 
Over all crime graph has reported by NCRB as witnessed 5.38 percent increase 
from 1997 to 2004.^  This increasing rate of crime in Lucknow city is attributed to slum 
growth, misuses of innocent people by the effluent, an aspiration to live luxurious life, 
quick money earning tendency, unemployment, abject poverty and dangerous mental 
formation among the youth to opt crime as an adventurous sport. 
6.1.3 Juvenile Delinquency 
As children are the future of any nation and the social pollution and its inflicted 
wound in the social fabric of children are not going to ensure better health of any society. 
Juvenile delinquency occupies an important place among the entire social problem. 
Juvenile delinquency refer to the "A large variety of behavior of children and adolescents 
which the society does not approve and for which some kind of admonishment, 
punishment or preventive and corrective measure are justified in public interest.* Juvenile 
justice delinquency applies to the "violation of a criminal code and or pursuit of certain 
pattern behavior disapproved for children & adolescents' Juvenile delinquency limit under 
age criminals that is 'Non adult' or juveniles who engaged in offences, the constitute crime 
when committed, under the law of the land." The maximum age today for the juvenile 
delinquent according to juvenile justice act of 2004 is 16 -18." * 
In general the juvenile delinquency anywhere is due to lack of education, lack of 
parents attention towards the child, population growth, unemployment, slum condition, 
poverty, illiteracy, fast changing life style, deteriorating value system, effect of movies and 
soap opera, enchanting advertisement etc. as per report of NCRB 2005 about 20 thousand 
are reported under IPC in 2004 and an increase of one per cent over a period of five year 
i.e. 2000 to 2004.' Lucknow city is not an exception in terms of juvenile delinquency. As 
the table 6.4 reveals the condition of juvenile delinquency is even worse than the national 
Computed from NCRB, report 1997 Chapter 2 p. 107,& 2005, CHAPTER.2, P, 158 
Cavan, R. (1961), The concept of tolerance and contra-culture as applied to delinquency, Sociological Quarterly, 
vol. 2, p. 243. 
Ram, A. (2003), Indian social Problem, Rawat publication, Jaipur, p. 342. 
NCRB, 2004, Chapter.6, p.402 
NCRB, 2005, Chapter.6, p.39I 
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average. The city reported a growth of 127.02 per cent over a period of five years i.e. from 
2000 to 2004. Only 148 cases of juvenile delinquency have been reported in 2000 while 
2004 has reported 336 cases (table 6.4 & Fig 6.3). Although the year 2002 has registered a 
negative growth but again it got rising, the sharpest increase has been seen in between 
2003 to 2004, certainly not a good thing for social well being and nation's development. 
Table 6.4: incidence of Juvenile delinquencies 
Lucknow city (2000-2004) 
Years 2000 2001 2002 2003 2004 
No. of incidences of juvenile Delinquencies 148 153 72 144 336 
Source: juvenile jail Lucknow 2005 
During field survey of juvenile jail it has been found that most of the child are involved 
in theft, snatching, pick pocketing, and also in some very serious crimes like murder and 
rape. 90 per cent of them are not in touch with their family members, 80 per cent have left 
their home due to some family circumstances, scolding, punishment and abuse. 
Juvenile Delinquencies 
Lucknow City (2000-2004) 
Year 
Fig 6.3 
Physically handicapped children have also been found in large number, a scar on 
the face of the society. A very interesting observation are made that most of the juvenile 
are not aware about the nature and seriousness of their crime, which shows they are not 
criminals but they have been trapped, a trap caused by multiplicity of factors. 
6.1.4 Suicide 
Suicide (Latin suicidium, fi-om sui caedere, to kill oneself) is primarily the act of 
intentionally terminating one's own life, though it is also used as a metaphor for the 
174 
VI*^  Chapter 
"willful destruction of one's self-interest" either as an individual or as a group. Suicide may 
occur for a number of reasons, including depression, shame, pain, financial difficulties or 
other undesirable situations. Nearly one million people worldwide die by suicide annually. 
There are an estimated 10 to 20 million attempted suicides every year. Views on suicide 
have been influenced by cultural views on existential themes such as religion, honor, and 
the meaning of life. Most Western and some Asian religions—the Abrahamic religions, 
Hinduism—consider suicide a dishonorable act; in the West it was regarded as a serious 
crime and offense against God due to religious belief in the sanctity of life, hi the 20th 
century, suicide in the form of self-immolation has been used as a form of protest, and in 
the form of kamikaze and suicide bombing as a military or terrorist tactic. Sati was a Hindu 
funeral practice in which the widow would immolate herself on her husband's funeral 
pyre. 
The predominant view of modem medicine is that suicide is a mental health concern, 
associated with psychological factors such as the difficulty of coping with depression, 
inescapable suffering or fear, or other mental disorders and pressures. 
Suicide is sometimes interpreted in this framework as a "cry for help" and attention, 
or to express despair and the wish to escape, rather than a genuine intent to die. There are 
a variety of reasons for committing suicides in India such as. Mental disorders, regional 
economic distressed, imemployment, hunger, poverty, starvation, malnutrition, under 
nutrition, family tension, Grief, sorrow, prolong illness, social tension, depression, to 
escape pimishment or an abusive environment. Guilt or shame, Catastrophic injury, 
Financial loss. Self sacrifice, as part of a religious cult, Loneliness, to restore honor. 
Curiosity for post-life occurrences etc. the impact of suicide on social enviromnent is an 
imexplainable. This estimate does not represent the total nimiber of people who may be 
affected by an individual suicide. For example, the suicide of a child may leave not only 
his/her immediate family to make sense of the act, but also his/her extended family, school 
and entire community.'° 
As with any death, family and fiiends of a suicide victim feel grief associated with 
loss. However, suicide deaths leave behind a imique set of issues for the survivors. Suicide 
survivors are often overwhelmed with psychological trauma that vary depending on the 
factors comprising the event, including discovery of the body. The survivor's trauma can 
leave him/her feeling guilty, angry, remorseful, helpless, and confused. It can be especially 
difficult for survivors because many of their questions as to the victim's fmal decision are 
'" www.wikipediaencyclopedia.com 
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left unanswered, even if a suicide note is left behind. These feelings cause survivors to feel 
isolated fi-om their network of family and friends and often making them reluctant to form 
new relationships as well. Like everywhere else in the world suicide attempts in India have 
been increasing progressively.'^ The number of suicides in the country during the decade 
(1994 - 2004) has recorded an increase of 27.5 per cent (from 89,195 in 1994 to 1, 136, 97 
in 2004). The population has increased by 20.6 per cent during the decade and the rate of 
suicides has increased by 6.1 per cent. The rate of suicides has declined continually during 
past 5 years from 11.2 in 1999 to 10.4 in 2003, but it has increased slightly to 10.5 in the 
year 2004.'^ 
Table.6.5: Incidence of Suicides in Lucknow City (2000-2004) 
Causes of Suicide 2000 2001 2002 2003 2004 
by hanging 50 37 16 60 81 
by drugs 35 6 6 11 22 
by dive into water 9 5 3 3 11 
by rail 8 8 4 19 25 
by fire 9 6 5 4 4 
other 25 11 39 23 35 
Total 136 73 73 120 178 
Source; SSP Office 
Table 6.5 clearly exhibited that the rate of suicide cases and type of suicide 
attempts from 2000 to 2004. This table shows the increasing frend of suicide cases in 
Lucknow city from 2000 to 2004. 
Trend of Suicide 
Lucknow city (2000-2004) 
Years 
Fig 6.4 
136 cases are recorded in 2000 it increase in 2004 i.e. 178 cases are recorded that is 
31.85 percent. Over all picture of the suicide cases in the city shows that the most of the 
Adityanjee, (1986), Suicide Attempts and Suicides in India: Cross-Cultural Aspects, International Journal of 
Social Psychiatry. Vol 32, pp.64-73. 
NCRB Report (2005), chapter. 2, p. 169 
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suicide attempts have been made through hanging from 2000 to 2004 except in the year of 
2002(Fig 6.4). It is very difficult to resolve the problem completely. This can only be 
reduced through the proper socialization, religious motivation, socio-cultural upliftment, 
providing better opportunity for sustainable livelihood and socio- economic security. 
6.1.5 Prostitution 
"Prostitution may be defined as the practical of habitual or intermittent sexual 
union, more or less promiscuous, for mercenary inducement."'^ It has ever been found 
since antiquity in some form, whether it is the case of this practice in temples of mylitta, 
ishtar of Babylon or in other countries of Europe or Devdasi, Jogini practice in India. In 
most of the cases it was having religious sanction. But in any form this practice is not good 
to the society because of unwillingly, female are indulged under the sheer compulsion 
caused by poverty, hunger, unemployment and in some cases quick money earning 
tendency to live a luxuriant life. Also there are some networks that abuse and misuse the 
female and compel them to practice. 
Table 6.6: Number of Prostitution Cases, Lucknow city (2000-2004) 
SI.No Year No of cases 
1 2000 140 
2 2001 287 
3 2002 512 
4 2003 139 
5 2004 210 
Sources office UP Lucknow city 
Trend of Prostitution 
Lucknow City (2000-2004) 
2002 
years 
Fig 6.5 
2003 2004 
Prostittition is widespread in India with an estimated 2.3 million prostittites in the 
country, some .575 million of who are children. There are approximately 2 million child 
Geoffrey, M. (1935), Prostitution encyclopedia of the Social Science, vol. XII, p. 553. 
177 
Vl"' Chapter 
commercial sex workers between the age of 5 and 15 years and about 3.3 million between 
15 and 18 years they form 40% of the total population of commercial sex workers in India 
80% of these are found in the 5 metros 71% of them are illiterate.'" The majority of these 
women are Dalits or from castes which are recognized as backward imder the Indian 
Constitution. In India, many innocent victims are forced into prostitution by their husbands 
or relatives. Some are tricked or enticed into prostitution.'^  
In Lucknow city its open market is totally ban. But it is still being practiced behind 
the curtain. Presently in Lucknow, Paharpuram is known for this activity, which is located 
near to the Jankipuram. In this area around 100 to 150 women are engaged in this act. 
Prostitution grew day by day in the city Table 6.7 clearly reveals that 140 cases have been 
recorded in 2001 which grew to 210 (50 per cent) in 2004 (Fig 6.5). 23 women are arrested 
in different parts of the city like railway station, post office guest house, hotels and etc. Out 
of 23 prostitutes one is found HIV positive.'^  
The causes of prostitution includes poverty, hunger, unemployment, ill treatment 
by parents, bad company, family prostitute, social customs, and inability to arrange 
marriage, lack of sex education, media, prior incest and rape, early marriage and desertion, 
lack of recreational facilities, ignorance, and acceptance of prostitution. 
6.1.6 Communal Riots 
It is not a new phenomenon and has been witnessed in historical past as a result of 
variety of reasons. Communalism is an allegiance to one's own ethnic group rather than to 
the wider society. The American heritage dictionary defines it as strong devotion to the 
interest of one's own minority or ethnic group rather than those of society as a whole. 
Communalism is the sense of a force uniting people into a commimity, as it is used in 
many parts of the world. Communalism (South Asia) for the use of the word to denote a 
force separating different communities based on some form of social or sectarian 
discrimination, as it is used in South Asia.'' Communalism has often been considered in its 
aggravated form - a riot. But that's just an event.'* Communalism is one of the burning 
issues of contemporary India. India is a land of pluralistic culture, religion, language, race, 
cast and creeds. These socio cultural diversities tend to congregate the people at common 
place and infuse the sense of belongingness of their cultural occupancy of the land. They 
carry out their socio, economic and cultural business according to their social and cultural 
U.S. Department of State, Human Right Report, 1999. 
www.Indianchild.com/prostitution_in_india.htm 
Social welfare department, Uttar Pradesh Lucknow. 
http://en.wikipedia.orgwiki/com  
Subhash.Indianlinejoumalism.org 
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environment. These practices tide them with their envirormient through the invisible 
threads of social fabrics, subsequently the sense of belongingness to their respective 
environment has increased to the point of culmination where they prepare themselves to 
save their habitat at the costs of their lives. 
In post independent India, riots are caused due to some carried legacy of pre-
independence period and heavily due to the political trainings imparted by the political 
parties of modem day political systems especially right wing parties. Democratic and 
secular ideals have been over shadowed by the hate based conununal tendencies. At the 
eve of independence elections have been considered as the training process to inculcate the 
feeling of nationalism and Indian ness but the elections have been fought on the groimd of 
religion, region, language, caste and creed. It resulted the disintegration of nation, different 
sub identities asserted hardly, and a hate campaign has been started resulted the present 
day communal imdercurrent, where the society can out burst any time into a communal 
clash. The riots of Godhra, Surat, Meerut, Aligarh, Muradabad, Jamshedpur, Bhagalpur etc 
have left a scar on the face of glory of India. 
Lucknow city could not escape from the waves of communal current. It is a place 
where people with different identities resides, who are now in continuous struggle to 
establish them selves only at the cost of others resulting the feeling of communal hatred. 
Hindus and Muslims are the two major groups which constitute 73 per cent and 25 per 
cent respectively, third place is occupied by Sikh constitute I.l per cent to the total 
population rest is being occupied by other religion followers. Although the city has 
witnessed the major out break of Hindu- Muslim riots in the historical past but some 
clashes have been recorded. Lucknow could not prove and explain the post Babri Masjid 
demolition face which has engulf the whole India taken the toll of life and properties. In 5* 
June 2001 city has vdtnessed a minor clash between the Hindu-Muslim taken the toll of 
two lives and properties.'^  4"* March 2006 also witnessed some communal clashes between 
Hindu and Muslims in which four persons were killed, which started due to stating of 
demonstration against prophet cartoon controversy. ^^ 
When talking about conununal clashes the city has witnessed riots in the form Shia-
Sunni clashes as Lucknow city is dominated by both the community, especially on the 
occasion of Moharram and Barawafat. Recently on 20* February 2005 two Shia-Sunni 
clashes have been recorded in which six were killed and 50 injured besides the loss of 
" Qaumi Awaz (Urdu News Paper), 6*June, 2001. 
°^ Hindustan, 4* March, 2006 
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properties. '^ Also in 2007 on 4* May, city has witnesses a minor clash but fortunately there 
is no loss of life.^ ^ On the basis of frequent communal riots incidence the sensitive areas of 
the city have been identified such as Daulat ganj, Husainabad, Thakurganj, Bazarkaliji, 
Chowk, Amberganl, Kalbe Abid ward, Turiaganj, Rajabazar, Kashmiri Mohalla, 
Ashsrfabad, Makbool ganj, Aishbagh, Nakhkas, Yahiyaganj, akbarigate, khaddar, 
Aminabad, Acharyamnarendradev, Bhawaniuganj, Dalliganj, Kadamrasool, Golaganj, and 
Yaseenganj. These areas have tremendously witnessed Shia-Sunni clashes instead of 
Hindu vs Muslim except on the major events like demolition of Babri Mosque in the 
History of India. 
6.1.7 Crimes against Women 
Although some of the crimes against the women have already been taken in the 
begirming of the chapter like rape and dowry death but the real nature of the social 
malignancy would not be completed unless we take a detailed look of most of the crime 
against women. Violence against women is socially a very sensitive issue and more so in 
our coimtry where we have a special place for family honor. The semantic meaning of 
crime 'crime against women' is direct or indirect physical or mental cruelty to women. 
Force overt and covert, used to wrest from an individual (a women) some thing that she 
doesn't want to give of her own free will and which causes her either physical injury or 
emotional trauma or both.^ ^ Various kind of violence against women are molestation, eve 
teasing. Bigamy, fraudulent marriage adultery and enticement of married women, 
abduction and kidnapping, rape , harassment to women at working place, wife beating 
dowry deaths, and abuse of elderly female etc^ '* thus rape is not only a crime against the 
women it is a crime against the entire society.^ ^ 
The main reason behind violence against women is the breakingup of families, 
weakening of family ties and loss of security and assurance as a fall out of displacement 
and the availability of received compensation lead to an increase in alcoholism among men 
often resulting in violence against women. Health of the women often causes the domestic 
violence. Loss of access to common property resource, lack of sanitation facility, loss of 
livelihood, marginalization of women, decline in social status, additional work load and 
responsibility cause violence against women. Violence against women is wide spread and 
viewed as one of the crudest social mechanism to suppress women. Unequal power 
^' The Hindu, 21 . Feb. 2005 
" Hindustan, 5* May, 2007 
Ahuja, R. (2003), Indian social problem, second edition, Rawat Publication, Jaipur, p. 244. 
Dutt, R.K. (2003), Crime against wome, Reference Press, New Delhi. 
" Raghwan, R.K. (2004), Crime against women, frontline, vol. 21, Issue 02, p.35. 
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relation has led to discrimination against women. Violence on women manifests even 
before birth and early life, married life and domestic violence, rape murder, dowry deaths 
etc. The basic reason for violence against women is their inferior status, educationally, 
emotionally, politically and socially in a male dominated society, other factor responsible 
for increasing criminalization of society Media, and images. In adequate means to address 
the cause and consequences of violence: poor enforcement of legal provisions, unabashed 
consumerism and erosion of family values has all added to it over the past decades. There 
has been growing awareness of this phenomena and has its long term impact on women 
empowerment. 26 
Table 6.7 Crimes against Women in India (2000-2004) 
Years No. of incidence reported 
crime against women 
(million) 
Rate of crime 
2000 0.141 0.0 
2001 0.144 1.7 
2002 0.143 -0.3 
2003 0.141 -1.9 
2004 0.154 9.8 
Source: NCRB India 2005 
Crimes against Women 
India (2000-2004) 
0.16 
2000 2001 2002 2003 2004 
Years 
Fig 6.6 
According to report of NCRB, 0.15 million crimes against women are registered 
annually, out of which nearly 50,000 are related to domestic violence.^ ^ It is pointed out 
that 0.5 million women suffers from violence in their homes, however only 0.1 percent are 
courageous enough to report.^ * A total of 0.154 million incidence of crime against women 
26 
27 
28 
Ibid. p. 36. 
The Hindu, 25 June 2005, 
The Hindu, 31 August, 2005, 
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have been reported in the country. From 2003 to 2004, 9.8 per cent has increased and 
during 2000 to 2004 it has increase at 9.16 percent (Table 6.7 & Fig 6.6). 
Table.6.8: Crimes against Women in Lucknow City (2000-2004) 
Type of Crime 2000 2001 2002 2003 2004 
murder 524 697 787 807 855 
rape 642 1001 1100 1087 1305 
character loss 1254 1552 1456 1772 1834 
kidnapping 1871 1989 2132 2037 2257 
molestation 1912 2312 2257 2772 2626 
women harassment 1871 2132 2123 4192 4676 
chain snatching 158 256 222 414 424 
dowry murder 925 1100 1450 1511 1651 
Source: SSP Office Lucknow 
Table 6.8 brings out a picture of crimes against women in Lucknow city almost all 
of the crime listed below shows an increasing trend over the specified period i.e. 2000 to 
2004. The heinous crime like murder, rape, dowry death, which are recorded 524, 642 and 
925, in 2000 has increased to 855, 1305, and 1651 respectively in 2004, an increase of 8.35 
per cent, 5.47 per cent, and 10.56 per cent respectively (Fig 6.7). Maximum increase has 
been recorded of kidnapping and women harassment (29.92 per cent) followed by 
molestation (16.80 per cent) in 2004. The main reasons behind it are unequal educational 
status, poverty, unemployment, alcoholism, obscene advertisement, movies and law less 
ness. 
Trend of Crime against Women 
• -
Lucknow City (2000-2004) 
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Conclusion 
After fore going analysis regarding social pollution in Lucknow city, it may be 
concluded that the city is facing a grave threat of social pollution like any other 
metropolitan city of India. If the trend continues, the problem would go beyond 
manageable limit. Study of slum brings the fact that the slum dwellers are completely 
illiterate, and ignorant having large family size characterized with poor economic 
condition leading their life in congested Jhoggies without ventilation and lack of sunlight, 
surrounded by heap of garbage and waste/ pooled waste or living in completely unhygienic 
condition suffers from many diseases. The person living in such pathetic condition not 
only suffers from physical problem but also mental retardness, hence causing social 
pollution. Most of the people are left with no option but to indulge in different types 
criminal activity cognizable and non cognizable, juvenile delinquency, female involve in 
prostitution and in other activities and last but not the least the incidence of suicide is 
increasing. 
Recommendations 
Following recommendations have been made to reduce the level of social pollution in 
the study area. 
• Migration should be reduced immediately as it has been cited as the major reason 
for rupturing the social profile of the city. 
• Better employment opportunities must be provided in the source migration areas to 
check the movement of people towards Lucknow. 
• Education Opportunities and business reasons are other important causes, so steps 
should be taken to improve the educational ipstitution in surrounding areas and 
create a better business environment. 
• Slums and squatter settlement are the major thrust areas, hence viable steps should 
be taken to ameliorate the condition of slums and slum dwellers. 
• As slums area are distributed fairly uniformly across the city and dealing with the 
challenges they can not be done in isolation from a wider city of these areas. 
• Within the large fabric of the city in a manner that ensure basic services without 
encouraging ftirther illegal occupation of land and encroachments. 
• Also finding ways to provide security to the slum dwellers and or providing 
alternate land for relocation. 
• Antipoverty measures should be taken and slum improvement programme should 
be formulated, the earlier acts like Uttar Pradesh slum areas (improvement and 
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clearance) act 1962, Uttar Pradesh Planning and development act 1973 and urban 
land (ceiling and regulation) act 1976 had little impact on curbing the growth of 
slum in Lucknow. Hence the programme, policies should be target to improve the 
Socio-economic condition of slum rather than checking the slum growth. The 
existing programmes like. Swam Jayanti Shahri Rozgar Yojna, National Slum 
Development Programme, Valmiki Ambedkar Awas Yojna etc should function 
more effectively. Also new functional programs should be introduced. 
• Steps should be taken to enroll street children in the schools either non formal or 
formal also child laborers or working children should be linked to educational 
programme. 
• Awareness campaign should be initiated to make them aware about the problem 
and the dangers they are facing. 
• Besides strict implementation of laws to curve the criminal activities, rehabilitation 
centers should be opened for the punished criminals, so that their further 
involvement in the criminal activities could be checked. 
• Special attention should be paid to the status of women their health status, child 
marriage, sexual abuse, and to involve them constructive activities through 
imparting vocational trainings, so that they would not involve in the activities like, 
prostitution to earn their livelihood. 
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Indoor pollution is very much close to the inside household environment. According to 
Italian Ministry of the Environment (1991) indoor pollution is defined as "the presence of . 
physical, chemical-or biological contaminants in the air of confined environment, which are not 
naturally present in high quantities in the external air of the ecological system". In the last thirty 
years much attention has been paid to reducing the outdoor pollution, but only few years back the 
international scientific community worried about reducing the contamination of the closed 
environment, because 90 per cent people spent their time in closed environment especially 
children, older people and women. The composition of indoor atmosphere is fundamentally same 
as the outdoor atmosphere but the amount and types of contaminants are differ from each other. 
Some of the important variables of indoor pollution are size, form, type of the houses, their 
composition, morphology, layout plan, living density, ill ventilation, multi purpose use of room, 
heating, cooling devices and cooking apparatuses, smoking in the house, smoke coming from out 
side, use of biofuel, insanitation, improper drainage system, waterlogging, quality of drinking 
water, use of open lavatory and use of manual latrines, use of musical appliances, frequent 
movement of vehicles and trains near to the residents, location of the house near to the traffic 
junction, highways, railways, industrial and commercial centre, nature of storage of domestic 
waste in the house and their improper management etc. 
The aforesaid variables are affecting individualy and cumulatively the life of the people in 
different form and their health is jeopardised. The study of indoor pollution is of immense 
important in present day arena of research, because the urban area is getting packed into packed 
and every bit of space are used intensively. People use to confine themselves in indoor 
environment and subsequently are influenced by it. Therefore the analysis of causative factors 
affecting human health and their correlation is very significant. In the present study an attempt has 
been made to examine indoor pollution (air, water, noise and solid waste generation and disposal) 
and its effects on human health. 
Objectives 
The objective of the present analysis is to examine the relationship between indoor air 
pollution, water Supply and sanitation condition, indoor noise pollution and incidence of diseases 
and also to examine the household solid waste generation and disposal. Some suggestions and 
recommendations have been proposed to reduce the impact of indoor air pollution on health. 
Data Base and Methodology 
To establish the relationship between indoor air pollution variables and the diseases, 
primary data have been generated through conducting field survey taking one per cent household 
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from each wards of the city, i.e. 110 wards. The numbers of households are varied from wards to 
wards depending upon their size. Therefore the number of house are selected variedly from each 
wards, thus the total number of houses have been selected based on purposive random sampling 
i.e. 3000 houses out of 298767 residential and residential cum commercial houses. Detailed 
questionnaire has been prepared for obtaining the information from the respondent. Different age 
group, men and women have been interviewed, basically children working women in the kitchen 
and old people, who spends their maximum time in their home. During the course of survey, 
affected and non affected people were interviewed. These information have been supplemented 
with the information regarding disease affected people, are taken from nearest private nursing 
home, govt, hospitals and medical colleges. The information obtained from primary sources has 
been organized, categorized, analyzed through standard statistical techniques i.e. correlation, 
regression, t- test in order to find out the level of significance of different variables related with 
different diseases. More over the intensity of indoor air pollution and diseases have been 
analyzed using composite z-score besides pictorial presentation of analyzed data has been 
exhibited in the form of graphs, diagrams and maps using GIS techniques soft ware Arc view 3.2. 
7.1 Indoor Air Pollution 
It is general belief that air pollution is associated with the concentration of urban air from 
automobile exhaust and industrial effluent. However in developing countries, the problems of 
indoor air pollution far out weights, the ambient air pollution, and the indoor environment of 
houses often has a higher level of air pollution than the surrounding one in cities and towns. 
Unfortunately, indoor pollution has not been given much importance, while most people spent as 
much as 80-90 per cent of their time indoor.' In India, burning of unprocessed cooking fiiels in 
home causes pollution, domestic cooking is one of the major activities of the average Indian 
house wife. The number of hours spent in the kitchen for domestic work and cooking varies, 
depending upon socio, economic and cultural condition of the inhabitants. On an average Indian 
house wife spent about six hours in kitchen daily for cooking food and for other purposes. 
Because of socio-cultural reason, she is exposed to the fuel from an early age of about fifteen 
year. Therefore during her life time, she is exposed for thirty to forty year equivalent 60,000 
hours.^ Commonly available cooking devices in India include mainly 'chulha' release a complex 
Mukesh, K. and Gupta, S. (2000), Indoor air pollution, Journal of Indian Association for Environmental Management, Vol. 
27, p. 103. 
^ Behra, D. and Jindal, S.K. (1994), Ventilatoiy function in non-smoking rural Indian women using different cooking fuels, 
Respiration, vol. 62, pp. 89-93. 
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mixture of aerosol which contain significant amount of pollutant such as, carbon monoxide, 
nitrogen dioxide, and particulate matter. About 75 per cent of Indian households still rely on 
biofuels. Mineral coal, kerosene are also used in number of households. In poorly ventilated home 
women and children are forced to breath this polluted air. Studies reveal that the pollutant levels 
in which they breathe is as much as 20 times, the acceptable limit set by CPCB.^ 
The effects of air pollution have been a great concern of man kind since several decades. 
The mechanistic process of respiration is mostly affected by dust, fumes, smoke, which result in 
certain respiratory diseases, any change or obstruction in respiratory process can alter in 
metabolic activities of the body. Domestic fuels are the most important since inception of 
civilization, as it progresses through, man has confined his life to indoor and start living more and 
more indoor within the structure built by him. This led to more exposure to indoor air pollution; it 
often leads to severe health hazards especially respiratory problems. Indoor Air Quality deals with 
the content of interior air that could affect health and comfort of building occupants. It may be 
comprised by microbial contaminant (mold bacteria), chemical (such as carbon monoxide, 
radon,), allergens, or any mass or every stress or that can induce health effects.'* Indoor air 
pollution is very much close to housing condition. Modem concept of housing includes not only 
the physical structure providing shelter, but also the immediate surrounding, and related 
community services and facilities. Basically, housing prefers to use the term "residential 
environment" which is defined as the physical structure that man uses the environs of the structure 
including all necessary services, facilities, equipments and devices needed or desired for the 
physical and mental health and the social well being of the family as well as individual.^ However 
housing maintains the minimum standard for healthy life like, Site, Set back, floor space, 
windows, lighting, ventilation, kitchen, privy, garbage and refuse and water supply.^ These factors 
play an important role in housing condition. If any aspect in house is out of order it may affect 
human health. If the housing condition is good, the health of the people is good and poor housing 
conditions may cause poor health of the people. For the analysis of the indoor air pollution and its 
effects on health, some dependent and independent variables are selected pertaining to the indoor 
air pollution and health and to find out the relationship between them. 
Chaurasia, S. and Mishra, S. (2002), Indoor air pollution by biofuels in rural areas, Indian Journal of Environmental 
Protection, Vol. 22, No. 12, p. 1386 
Spengler, J.D. et al. (2001), Indoor air quality handbook, McGraw Hill, New York, p. 1.7. 
WHO (1961), Technical Report Set. NO. 225. 
Park, K. (2005), Preventive and Social Medicine, Bhanot Publication, Banaras, pp. 558-560. 
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The independent variables of indoor air pollution includes, per head living space 
availability (xi i), non ventilated or ill ventilated house (xi.2), biofuel (coal, wood, leaves, dust, 
cow dung), (xi 3) Multiused room House (xi.4), kerosene as a fuel (xj 5), smoking in house (xi e), 
smoke come from out side (xi 7), smoke remain inside the house (xi g). The dependent variable 
pertaining to health includes diseases Conjunctivitis (yi.i) Rhinitis (yi2), Sore throat (yi 3), 
Allergy (yi 4), Asthma (yi.s), Bronchitis (yi.e), Tuberculosis (yi.7) and Pneumonia (yi g). 
7.1.1 Variables of Indoor Air Pollution: A Spatial Analysis in Lucknow City 
For the spatial analysis of indoor air pollution, eight variables have been taken into 
consideration. Sampled houses has been categorized into five group as Very high, High, Medium, 
Low, and very low and these variables are discussed in sequent manner. 
7.1.1.1 Per Head Living Space Availability (Room Density) 
Room density refers to the occupancy rate, this is the number of persons in a house per 
unit habitable room (kitchen and bathroom excluding). It is widely used index since it is an easily 
calculated and sensitive indication of housing provision, where any density of over one person per 
room indicates over crowding.' The floor area of a living room should be atleast 120 sq.ft. for 
occupancy by more than one person and at least 100 sq.ft. for single person. The floor area 
available in living room per person should not be less than 50 sq.ft, the optimum is 100 sq.ft. 
Spatial analysis of per head living space availability exhibited in Table 7.1 & Figure 7.2. The 
analysis reveals that very high to high per head living space availability ranging from 18.5 sq feet 
to 34.9 sq feet accounts 26.36 per cent ward of the city i.e. 29 wards spread over on the outer 
margin and middle part of the city. 
Table 7.1: Per Head Living Space Availability 
Category Ranges (Sq feet) Total No. of wards Per cent of Total wards 
Very High 23.2-34.9 15 13.64 
High 18.5-23.1 14 12.72 
Medium 13-18.4 24 21.82 
Lx)w 9.81-12 20 18.18 
Very Low 7-9.80 37 33.64 
Source: Based on sampled household survey 2005-2006 
The wards under very high to high category include Ibrahimpur, Sarojini Nagar, Chinhat, 
Shankarpurva, Indira Nagar, Vikramadtya, Saadat Ganj, Maha Nagar, Gomti Nagar, etc. Under 
Medium category per head living space ranging from 13 sq feet to 18.4 sq feet accounts 21.81 per 
cent wards consisting of 24 wards, is found mostly in middle part of the city. 
Mathew, S. Oxford Dictionary, Oxford Press, New York. 
Park, K. (2005), op.cit. p. 559 
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Low and very low per head living space availability ranging in between 7 sq feet to 12 sq 
feet accounts 51.82 per cent wards of the city that is 57 wards (Table 7.1). The important wards 
include Lalkuwan, Chowk, Jalsansthan, Kashmiri Mohallah, Bhawani Ganj, Gola Ganj, 
Bazarkaliji, Amber Ganj, Husainabad, Basheerat Ganj, Tilak Nagar, Kalbeabid ward etc. Figure 
7.1 .a reveals very high to high living space is found almost in outer and newly builtup area. This 
area is characterized by very high to medium income group and low population density but dotted 
with slum dwellings enjoying the pleasure of open space but confined to small jhoggies and 
jhopdi made of thatched and grass with mud wall. Low and very low per head living space are the 
characteristics of the central and core part of the city. In this area population density is very high 
and houses are very congested with intricate lanes and interlanes, open drainage with overflowing 
of pity wastes emitting foul smell. Though some of the areas come under high to very high living 
space availability but they have low perhead living space availability as per standard limit i.e 50 
Sqft/head. 
7.1.1.2 Ventilation 
Ventilation implies not only the replacement of vitiated air by a supply of fresh outdoor 
air, but also control of the quality of incoming air with regard to its temperature, humidity and 
purity with a view to provide a thermal environment, that is comfortable and free from risk of 
infection.' If the ventilation of a house is poor or ill it causes many diseases and well ventilated 
house indicates good health. Other variables like, exit capacity of smoke, smoking in house, 
smoke from out side much affected when ventilation is poor. If the ventilation is good these 
variables are less affected because exposure of the people with some for little time. If the 
ventilation is poor people come into contact to smoke for long time cause many more respiratory 
and lung diseases. The spatial analysis of the non ventilated houses are exhibited in (Fig 7.3) 
Table 7.2 which reveals that under very high to high category of non ventilated houses in the city, 
(51.23 to 75.82 per cent) are found in 55.45 per cent wards of the city which accounts 61 wards, 
the important wards includes such as, Chowk, Amber Ganj, Bhawani Ganj, Chinhat, 
Kashmirimohallh, Sheetladevi, Daulat Ganj, Bazarkaliji, Mootilalnehru, Aishbagh, Alam Nagar, 
Kharika, Balak Ganj, etc. These wards are found in the heart of the city i.e. old builtup area with 
unplanned growth. The houses are very congested and their exit capacity of smoke is very poor. 
Under medium category of non ventilated houses ranges from 41.12 to 51.22 per cent are spread 
over in 22.73 per cent wards of the city which accounts 25 wards. 
' Park, K. (2005), op.cit. p. 548. 
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Table 7.2: Non Ventilated Houses 
Category Raages( Per cent) Total No. of wards Per cent of Total wards 
Very High 59.63-75.82 19 17.27 
High 51.23-59.62 42 38.18 
Medium 41.12-51.22 25 22.73 
Low 25.23-41.11 9 8.18 
Very Low 17 - 25.22 15 13.64 
. Source: Based on sampled household survey 2005-2006 
Under low and very low category of non ventilated Houses ranging in between 17 to 41.11 
per cent are found in 21.82 per cent wards of the city consisting of 24 wards. Some of the wards 
are Saroji Nagar, Jankipuram, gomti Nagar, Hazrat Ganj, Vikramaditya, Ibrahimpur, Nirala 
Nagar, Shaheed Bhagat Singh etc, they are mainly found in the north eastern part of the peripheral 
area and Southern and western part of the city (Fig 7.1.b). They are basically newly built-up area. 
In the North Western and South Western part of the city some of the wards witnessed under high 
category of non ventilated house, these houses are poorly built up and belong to the middle class 
people as well as slum dwellers. 
7.1.1.3 Multi Used Room Houses 
Multi used room refers to the people live in a room used for sleeping, cooking and other 
purposes. This is one of the important risk factor for the respiratory diseases. It is observed from 
the Fig 7.4 and Table 7.3 that, under very high to high category of multi used room houses lies in 
between 27 to 75 per cent are found in 40.91 per cent wards of the city that accounts 45 wards. 
Table 7.3: Multiuse Room Houses 
Category Ranges (Per cent Total No. of Wards per cent of Total Wards 
Very High 38-75 11 10 
High 27-37 34 30.91 
Medium 21-26 24 21.82 
Low 15-20 19 17.27 
Very Low 7-14 22 20 
Source: Based on sampled household survey 2005-2006 
Such as Balak Ganj, Mallahitola, Daulat Ganj, Amber Ganj, Rajabazar, Sarojini Nagar, 
Nishat Ganj, Jankipuram, Ibrahimpur etc (Fig 7.1.c). Under medium category of multi used room 
house ranges from 21 to 26 per cent are found in 21.82 per cent wards of the city (Table 7.3) 
which accounts 24 wards. Under low to very low category of multi used room house ranges from 
7 to 20 per cent which accounts 37.27 per cent wards of the city that is 41 wards. Some of the 
wards are Om Nagar, Gurunanak Nagar, Rafiahmadkidwai Nagar, Vikramaditya, Hazrat Ganj, 
Nirala Nagar, Maha Nagar, Sewagram etc. The analysis reveals that the multi used room houses 
are mainly found in central part and old built-up area of the city, it characterized by congested 
residential area with narrow street, lanes and interlanes. 
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7.1.1.4 Smoking in House 
Smoking is not only injurious to health but also a great killer of the smoker and nearest 
people to the smoker. Smoking of tobacco or all type of smoking is harmful full for health, when 
the people smoke, it enter into lung through respiratory tract affects the lung and respiratory tract 
causes lung diseases. Spatial analysis of the smoking in houses shows in Figure 7.6 and Table 7.4. 
Under very high to high category of smoking in houses ranges from 70.18 to 88.6 per cent are 
found in 48.18 per cent wards of the city that is 53 wards, some of the wards are Jankipuram, 
Chowk, Daulat Ganj, Balak Ganj, Chinhat, Ali Ganj, Husainabd, Rajajipuram, etc. 
Table 7.4: Smoking in House 
Category Ranges (per cent) Total No. of Wards Per cent of Total wards 
Very High 77.33-88.6 18 16.36 
High 70.18-77.32 35 31.82 
Medium 63.33-70.17 28 25.45 
Low 56.88-63.32 22 20 
Very Low 47.75-56.87 7 6.37 
Source: Based on sampled household survey 2005-2006 
Under medium category of smoking in houses ranges 63.33 to 70.17 per cent are found in 
25.45 per cent wards of the city that is 28 wards. Whereas low and very low category of smoking 
in houses ranges from 47.75 to 63.32 per cent are found in 26.37 per cent wards of the city that is 
29 wards such as Bajrangbali, Vivekanandpuri, Labourcolony, Mootilalnehru, Peerjalil, 
Vikramaditya etc (Fig 7.1.d). The study of the smoking in houses shows (Fig 7.1.d) that the North 
Eastern and Western aswell as South Eastern part of the city come under very high category of 
smoking in house and also old part of the city. This is attributed to the fact that these areas are 
mainly inhabited by low income group living in very congested houses with ill ventilation. 
7.1.1.5 Use of Bio Fuel for Cooking 
Domestic cooking is most important source of indoor air pollution. It includes cow dung, 
wood, wood dust, and leaves, burning of unprocessed cooking fiiels in homes causes pollution 
(Plate 7.1). About 75 per cent of Indian house still rely on biofuels, such as cow dung, wood, 
leaves, mineral coal and mineral oil (kerosene)."* Biomass smoke contains many noxious 
components, including respirable particulate, carbon monoxides, nitrogen dioxide, formaldehyde 
and polyaromatic hydrocarbons.'' 
Srnith, K.R. (1993), Fuel combustion, air pollution exposure and health: The sanitation in developing countries, Annual 
Review of Energy and Environment, Vol. 18, pp. 529-631. 
Mishra, V. and Retherford, R.D. (1997), Cooking smoke increase risk of acute respiratory infection in children, National 
Family Health Bulletin, Vol. 8, pp. 1-4. 
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High exposure to this pollutant is a serious health hazards such as acute respiratory 
infections, chronic obstructive lung diseases, Tuberculosis, blindness. Asthma and lung cancer. 
Spatial analysis of use of bio fuel is exhibited in Figure 7.7 and Table 7.4, which shows that under 
very high to high use of bio fuel houses ranging in between 30 to 49.2 per cent, are found in 36.37 
per cent wards of the city which accounts 40 wards such as Chinhat, Dali Ganj, Kadamrasool, 
Kanhiyamadhopur, Kashmiri Mohallah, Ibrahimpur, Kharika, Sarojini Nagar, Bhawani Ganj, 
Husainabad, Bazarkaliji, Abdulhameed, Rajabazar etc. 
Table 7.5: Use of Biofuel for Cooking Food 
Category Ranges (per cent) Total No of Wards Per cent of Total Wards 
Very High 36.9-49.2 15 13.64 
High 30-36.8 25 22.73 
Medium 22.4-29.99 28 25.45 
Low 9.2-22.3 23 20.91 
Very Low 0-9.1 19 17.27 
Source: Based on sampled household survey 200S-2006 
Under medium use of bio fuel house ranging in between 22.4 to 29.99 per cent, that is 
25.45 per cent ward of the city which accounts 28 wards. Under low and very low use of bio fuel 
house ranging in between 0 to 22.3 per cent, i.e. in 38.18 per cent ward of the city which accounts 
42 wards such as Jalsansthan, Chowk, Rafiahmadkidwai Nagar Nagar, AH Ganj, Gomti Nagar, 
Guru Govind Singh, Hazrat Ganj, Husain Ganj, Shivajimarg etc. very high to high use of bio fuel 
are found mostly in the peripheral area of the city which is characterized by low population 
density, dotted with agricultural laborers and dotted with slum dwellers (Fig 7.5.a). They use 
mostly dry leaves, cow dung, and wood for cooking and warming themselves during winter 
season. Some of the wards of the central part of the city also use bio fuel because they could not 
afford other than this because of abject poverty. 
7.1.1.6 Use of Kerosene as Cooking Fuel 
Combustion of kerosene releases the harmful pollutant like SO2, NO2, and other 
substances, which is harmful for health of the people. The analysis (Fig 7.8 and Table 7.6) reveals 
that under very high to high category use of the kerosene as cooking fuel houses lie in between 
30.36 to 62.12 per cent that covers 33.64 per cent wards which account 37 wards. These wards are 
Daulat Ganj, Balak Ganj, Husainabad, Kharika, Mallahitola, Kanhiyamadhopur, Amber Ganj, 
Dali Ganj, Rakab Ganj, Jankipuram etc, they are found mostly in old part of the city. 
Park, K. (2005), op.cit. p. 29. 
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Plate 7.1 Use of Biofiiel for cooking 
Plate 7.2 Smoke Remain inside the room 
Plate 7.3 Very Congested Residential Area 
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In this area people belong to medium to very low income group and majority of the people 
are the regular users of kerosene as cooking fuel. 
Table 7.6: Use of Kerosene as Cooking Fuel 
Category Ranges (per cent) Total No.of Wards Per cent of Total Wards 
Very High 40.28-62.12 11 10.00 
High 30.36-40.27 26 23.64 
Medium 24.14-30.35 28 25.45 
Low 17.28-24.13 24 21.82 
Very Low 10.07-17.27 21 19.09 
Source: Based on sampled household survey 200S-2006 
Under medium category, use of the kerosene as cooking fuel houses lies in between 24.14 
to 30.35 per cent which covers 25.45 per cent wards of the city and accounts 28 wards. Under low 
to very low category of use of the kerosene as cooking fuel houses lies in between 10.07 to 24.13 
per cent, accounts 40.91 per cent wards of the city that is 45 wards. Some of the wards are 
Sarojini Nagar, AH Ganj, Nirala Nagar, Gomti Nagar, Chowk, Hazrat Ganj, Hind Nagar, Indira 
Nagar etc. these wards are mostly found in middle and Southern part of the city and some areas 
are found in the core zone i.e. heart of the city. In these areas people mostly belong to the high 
income group and they are also well aware about the use of kerosene is high health risk, so mostly 
people use the LPG, as cooking fuel (Fig 7.5.b). 
7.1.1.7 Smoke Remain inside the House 
Smoke remains inside the house are closely related with ill ventilation, use of bio fuel, 
smoke coming from out side, and multi used room (plate 7.2). Spatial analysis of smoke remains 
inside the house is exhibited in Figure 7.9 &, Table 7.7, which reveals that under very high to high 
per centage of smoke remain inside the house, ranges from 26.87 to 75 per cent are spread over in 
46.37 per cent wards of the city that is 51 wards. Some impotant wards belong to this group are 
Mallahitola, Daulat Ganj, Kadamrasool, Dali Ganj, Amber Ganj, Chinhat, Bhawni Ganj, 
Rajabazar, Rakab Ganj, Aminabad, Husainbad etc. Medium category lies in between 16.38 to 
26.87 per cent are found in 19.09 per cent wards of the city i.e. 21 wards. 
Table 7.7: Smoke Remain inside the House 
Category Ranges (per cent) Total No. of Wards Per cent of Total Wards 
Very High 41.2-75 13 11.82 
High 26.87-41.1 38 34.55 
Medium 16.38 - 26.86 21 19.09 
Low 9.43 -16.37 19 17.27 
Very Low 2.58-9.42 19 17.27 
Source: Based on sampled household survey 2005-2006 
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Under low to very low per centage of smoke remain inside the house, comes in between 
9.43 to 16.38 per cent are found in 34.54 per cent wards of the city i.e. 38 wards, Consisting of 
Rajajipuram, Rafiahmadkidwai Nagar, Wazir Ganj, Hazrat Ganj, Husain Ganj, Vikramaditya etc 
(Fig 7.5.c). The analysis reveals that non ventilated conditions together with the excessive use of 
biofuel, result the smoke remains inside the house which adversely affects human health. These 
areas are mainly found in the peripheral zone as well as in the central part of the city. 
7.1.1.8 Smoke Coming from Out Side 
Smoke contains many harmful gases like SO2, NO2, CO, VOC etc. it is a risk factor for the 
human health. Often neighbors use the leaves, wood for cooking, smoke goes on in their 
neighboring houses, if the house is ill ventilated, trap the smoke in little bit but its long term effect 
is very harmfiil. 
Table 7.8: Smoke Coming from Out Side 
Categoiy Ranges Total wards Per cent of Total wards 
Very High 58.23-92.59 21 19.09 
High 44.87-58.22 29 26.36 
Medium 34.93-44.86 20 18.18 
Low 23.33-34.92 22 20.00 
Very Low 10.31-23.32 18 16.37 
Source: Based on sampled household survey 200S-2006 
The spatial analysis of the smoke coming from out side to inside of houses, is exhibited in 
Fig 7.10 and Table 7.8. Under very high to high category of houses of smoke coming from out 
side ranges from 44.87 to 92.59 per cent, are found in 45.45 per cent wards of the city which 
accounts 50 wards such as Balak Ganj, Husainabad, Mootilalnehru, Bazarkaliji, Kharika, Sarojini 
Nagar, Mallahitola, Ayadhyadas Nagar, Maha Nagar, Daulat Ganj, Shankarpurwa, Aminabad, etc 
(Fig 7.5.d). These wards are mostly located at outer margin of peripheral area of the city where 
maximum number of slum dwellers rigorously use biofuel i.e. leaves, straw, wood dust and cow 
dung. Besides, emission of smoke is a regular feature coming from Chinhat and Amousi industrial 
area. Central part of the city is characterized with two industrial states like Aish Bagh and 
Talkatora which emit the smoke frequently. Moreover, additional smoke is added more and more 
through intensity of vehicular traffic. The medium category ranges from 34.93 to 44.86 per cent 
are found in 18.18 per cent wards of the city i.e. 20 wards. The low and very low category lies in 
between 23.33 to 34.92 per cent are found in 36.37 per cent wards of the city i.e. 40 wards such as 
Ibramhimpur, Vikramaditya, Hazrat Ganj, Nirala Nagar, Guru Govind Singh, chowk, 
Rafiahmadkidwai Nagar, Vivekanandpuri etc. 
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These wards are mainly characterized with high income group of the people where white 
color people are living. Their houses are well ventilated. Vehicules are regular use of C.N.G. and 
L.P.G. is the main source of cooking fuel. Besides it is residential cum commercial area and also 
industrial, traffic rule is strictly followed. 
7.1.2 Spatial Analysis of Diseases Related With Indoor Air Pollution 
Diseases will last as long as humanity itself Diseases refer to "A condition in which body 
health is impaired, a departure from a state of health, an alteration of the human body interrupting 
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the performance of vital functions.'^ Diseases from ecological view point defined as "A 
maladjustment of the human organism to the environment".''' In the present analysis some 
diseases associated with indoor air and out door air pollution, are considered such as, 
Conjunctivitis, Rhinitis, Sore throat. Allergy, Asthma, Bronchitis, Tuberculosis and Pneumonia. 
7.1.2.1 Conjunctivitis 
Conjunctivitis, commonly known as pink eye, is an infection of the conjunctiva (the outer-
most layer of the eye that covers the sclera). The three most common types of Conjunctivitis are: 
viral, allergic, and bacterial. The viral type is often associated with an upper respiratory tract 
infection, cold, or Sore throat. The allergic type of Conjunctivitis occurs more frequently among 
those with allergic conditions. When related to allergies, the symptoms are often seasonal. 
Bacterial Conjunctivitis is often caused by bacteria such as staphylococcus and streptococcus. The 
severity of the infection depends on the type of bacteria involved.'^ Factors responsible for the 
Conjunctivitis are, poor personal hygiene, over crowding, poor housing condition, smoke from 
biofuel and other sources, exposure to air pollutant, poor water supply, non ventilation.'* 
Table 7.9: Conjunctivitis 
Category Ranges Total No. of wards per cent of Total Wards 
Very High 71-97.96 24 21.82 
High 58.65-70.99 36 32.73 
Medium 54.2-58.64 16 14.55 
Low 36.7-54.1 20 18.18 
Very Low 9.57-36.6 14 12.72 
Source; Based on field survey 2005-2006 
Spatial analysis of the Conjunctivitis is exhibited in Table 7.9 and Fig 7.12. Under very 
high to high per centage of Conjunctivitis affected households range from 58.65 to 97.96 per cent 
holidin^ 54.55 per cent wards of the city i.e. 60 wards such as Daulat Ganj, Dali Ganj, 
Ibrahlmpur, Sarojini Nagar, Ambr Ganj, Mallahitola, Balak Ganj, Chinhat, Om Nagar etc. 
Medium group of Conjunctivitis affected households ranges from 54.2 to 58.64 per cent holding 
in 14.55 per cent wards of the city occupying 16 wards. Low and very low per centage of 
Conjunctivitis affected households range from 9.57 to 54.1 per cent holding 30.90 per cent wards 
of the city that accounts 34 wards, such as Kharika, Guru Govind Singh, Rajijipuram, Nishat 
Ganj, Gomti Nagar, Indira Nagar, Ali Ganj, Nirala Nagar, Maha Nagar etc (Fig 7.11.a). 
The analysis reveals that very high occurrence of Conjunctivitis diseases are found in peripheral 
and central part of the city. 
Park, K. (2005), op.cit. p.29. 
Suchman, E.A. (1963), Sociology and field of public health, Russel Sage Foundation, New York. 
Bemnauer, W. et. al. (1997), Cicastrising conjunctivitis, kargar, p. Xii 
Teh, R. (1995), Allergy skin testing. Mayo Clin Proc. Vol. 5, p p. 783-784. 
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It is attributed to very high and high room density (very low per head living space), and 
non ventilated houses and high use of bio fuel and Central part of the city is characterized by 
traffic congestion (Fig 7.11.a). 
7.1.2.2 Rhinitis 
•Rhinitis is the medical term describing irritation and inflammation of some internal areas 
of the nose. The primary symptom of Rhinitis is a runny nose. It is caused by chronic or acute 
inflammation of the mucous membrane of the nose due to viruses, bacteria or irritants. It is 
associated with sleeping problems, problems with the ears, and even been linked to learning 
problems. Some of the important risk factors of the Rhinitis are pollen in the air, Indoor allergens, 
dust and animal dander, smoke, strong smells, fiimes, changes in temperature or humidity.'' 
Table 7.10: Rhinitis 
Category Ranges Total No. of Wards per cent of Total Wards 
Very High 6L83-95.65 22 20,00 
High 56.36-6L82 45 40.91 
Medium 47.27-56.35 17 15.45 
Low 33.7-47.26 15 13.64 
Very Low 12.59-33.6 11 10.00 
Source: Based on field survey 2005-2006 
Table 7.10 &. Fig 7.13 exhibits that High to very high group of households affected by 
Rhinitis come in between 56.36 to 95.65 per cent holding in 60.91 per cent wards of the city that 
is 67 ward (Fig 7.11.b) such as Balak Ganj, Dali Ganj, Aminabad, Kharika, Rajajpuram, 
Mallhitola, Chinhat, Rakab Ganj, Aishbagh wards etc. It is observed that 47.27 to 56.35 per cent 
of households affected by Rhinitis come under medium categry, that is 15.45 per cent wards of 
the city holding 17 wards. Low to very low category lies in between 12.59 to 47.26 per cent, 
occupying 23.64 per cent wards of the city that is 26 wards like Chowk, Nishat Ganj, Maha 
Nagar, Hazrat Ganj, Shankarpurwa, Ibrahimpur, Guru Govind Singh, Vivekanandpuri etc. (Fig 
7.11 .b) reveals that western peripheral and central part of the city is affected by Rhinitis. These 
areas are more prone to risk factor of the Rhinitis like ill ventilation, per head low living space 
characterized with high population density and also very congested inhabitation in the central part 
of the city and high use of bio fuel in peripheral part of the city. 
7.1.2.3 Sore Throat 
The dry scratchiness and painful swallowing that are the hallmarks of a Sore throat can be 
miserable. Yet a Sore throat isn't a disease. Most often, it's a symptom of another illness, such as 
GeH, R.R.A., Coombs, (1963), Clinical aspects of Immunology, London, Blackwell pp.10-17 
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the common cold or the flu.'^Although anyone can get a Sore throat, some factors make you more 
susceptible to throat problems. These factors include, age: children and teens are most likely to 
develop Sore throats. The most common factors associated with a Sore throat are bacteria, 
Smoking or exposure to second hand smoke, dust, molds or pet dander, chemical irritants: 
Particulate matter in the air fi-om burning of fossil fuels, as well as common household chemicals, 
poor hygiene, viral bacteria etc. 
Spatial analysis of Sore throat in Figure 7.14 and Table 7.11 reveals that very high to high 
category of Sore throat affected households ranges 47.44 to 96.43 per cent, are found in 50.90 per 
cent wards of the city occupying 56 wards, consisting Sarojini Nagar, Rajavijlipaasi, Haider Ganj, 
Garhipeerkhan, Jankipuram, Daulat Ganj, Ibrahimpur, Sharda Nagar, Kanhiyamadhopur, Chowk, 
Ram Mohanrai, Amber Ganj, Dali Ganj, Nazarbagh Murli Nagar, Hazrat Ganj, Husain Ganj, Lai 
Kuwan, etc, these wards are mostly located in the central and outer margin of the city (7.11 .c). 
Table 7.11: Sore Throat 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 61-96.43 17 15.45 
High 47.44-6 L95 39 35.45 
Medium 38.6-47.43 16 14.55 
Low 32.1-38.5 23 20.91 
Very Low 9-32 15 . 13.64 
Source: Based on field survey 2005-2006 
Core zone or heart of the city is characterized with traffic congestion that is the major 
cause of the disease in these areas. It is observed that under medium category of Sore throat 
affected households lies in between 38.5 to 47.43 per cent, are found in 14.54 per cent wards of 
the city occupying 16 wards. Under low to very low category of Sore throat affected household 
ranges 9 to 38.6 per cent are found in 34.55 per cent wards of the city holding 37 wards, some of 
the wards are Kharika, Geetapalli, Ganesh Ganj, Husainabad, Rajavijlipaasi, Nirala Nagar, Guru 
Govind Singh, Maha Nagar and Gomti Nagar etc. It is observed that Sore throat infection is very 
closely associated with ill ventilation, use of Bio fiiel, high population density, traffic congestion, 
high frequency of automobile, emition of harmful gases from automobile such as NO2, SO2 and 
also SPM. The affected people are the inhabitant of the area of peripheral part of the city and 
industrial area where the risk factors are significant (Fig 7.1 l.c). 
Medical Encyclopedia, http./Avww.nlm.nih.eov/medina plus/ency/artcle/003053htm. 
Mayo Clinic,http.//www.mayoclinic.convTiealth.sore throat/dsoo526/dsection===4 
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7.1.2.4 Allergies 
The term "Allergy" is often used for other abnormal reactions to substances. Mild allergies, 
such as Hay Fever, lead to symptoms such as allergic Conjunctivitis, runny nose and Asthma are 
also common. Risk factor of Allergy are, Smoke exposure is the one of the important factor, 
dust mites, poor hygeine, environmental or dietary allergens, and airborne pollen.^' Under High to 
V. High per centage of allergic diseases affected households ranging in between 57.14 to 98.99 
per cent, are spread over in 54.55 per cent wards of the city which accounts 60 wards (Table 
7.12). Some of the wards are Balak Ganj, Kanhiyamadhopur, Ismail Ganj, Aminabad, Guru 
Govind Singh, Vikramaditya, Mallahitola, Om Nagar, Papermillcolony, etc (Fig 7.11 .d). 
Table 7.12: Allergy 
Category Ranges Total No. of Wards per cent of Total Wards 
Very High 77.27-98.99 25 22.73 
HiRh 57.14-77.26 35 31.82 
Medium 42.17-57.13 21 19.09 
Low 34.46-42.16 12 10.91 
Very Low 7.79-34.45 17 15.45 
Source: Based on field survey 2005-2006 
These wards are mostly located in peripheral zone of the city and central part of the city 
where RSPM and SPM are found beyond the recommended limit. Under medium categories lies 
in between 42.17 to 57.13 per cent occupying 19.09 per cent wards of the city holding 21 wards. 
Low to very low per centage of allergic diseases affected households lies in between 7.79 to 42.16 
per cent are spread over in 26.36 per cent wards of the city which accounts 29 wards. Some of the 
important wards are as Rajavijlipasi, Rajajipuram, Lalbahahdurshastri, Triveni Nagar, Ali Ganj, 
Bajrangbali, Vivekanandpuri etc. Analysis reveals that very high to high occurrence of Allergic 
diseases are found in central part, northern peripheral zone, and industrial area also. These areas 
are closely associated with v. high to high use of Bio fuel, ill ventilation, per head low living 
space besides these area are also associated with more smoking, smoke come from out side and 
smoke remain inside the house (Fig 71 l.d). 
7.1.2.5 Asthma 
Asthma is a chronic illness involving the respiratory system in which the airway 
occasionally constricts, becomes inflamed, and is lined with excessive amounts of mucus, often in 
20 
Ishizaka K and Ishizaka, T. (1966), Physico-chemical properties of human greagenic antibody, IV. Presence of a unique 
immunglobulin on a carrier of reaginic activity, J. Immunol, Vol. 97, pp. 75-85. 
J. Zhao, et al. (2002), Altered eosinophil level as a result of viral infection in asthma exacerbation in childhood. / Pediatric 
Allergy Immunol. Vol. 13, No. 1, pp. 47-50. 
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response to one or more triggers, such as environmental stimulant (or allergen) such as cold air, 
warm air, moist air, exercise or exertion, or emotional stress.^ ^ This airway narrowing causes 
symptoms such as wheezing, shortness of breath, chest tightness, and coughing. The airway 
constriction responds to bronchodilators.^^ The risk factor of Asthma is not known, but there is 
evidence that many factors play a part. Asthma tends to run in families, and many people with 
Asthma also have other allergic conditions such as Rhinitis (inflammation of the nose lining), 
House dust, mites, exposure to tobacco smoke, animals, pollens moulds, chemicals, dusts, gases. 
Figure 7.17 and Table 7.13 shows that under high to very high per centage of Asthma affected 
households ranging in between 45.6 to 69.25 per cent, are spread over in 43.64 per cent wards of 
the city that is 48 wards, consisting of Balak Ganj, Haider Ganj, Amber Ganj, Bazarkaliji, Ganesh 
Ganj, Sarojini Nagar, Chinhat, Husainabad, Garhipeerkahn, Kanhiyamadhopur, Sheetladevi, 
Jalsansthan, Mootilalnehru etc. Under medium per centage of Asthma affected households 
ranging in between 37.03 to 45,5 per cent are spread over in 22.73 per cent wards of the city that 
is 25 wards. 
Table 7.13: Asthma 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 56-69.25 22 20.00 
High 45.6-55.99 26 23.63 
Medium 37.03-45.5 25 22.73 
Low 25.45-37.02 17 15.45 
Very Low 8.2-25.44 20 18.18 
• Source; Based on field survey 2005-2006 
Under low to very low per centage of Asthma affected households ranging in between 
8.2 to 37.02 per cent are spread over in 33.63 per cent wards of the city that is 37 wards 
consisting of Rajavijlipaasi, Vidyavatidevi, Hazrat Ganj, Mallahitola, AH Ganj, Murli Nagar, 
Balak Ganj, Haider Ganj, Ganes Ganj, Jankipuram, Faizulla Ganj etc (Fig 7.15.a). The spatial 
analysis reveals that very high to high per centage of Asthma affected households are found 
mostly in central part and some in peripheral zone of the city. Central part of the city attributed 
to mainly very high room density (v. low perhead living space availability), ill ventilated and 
congested house, and some time smoke comes from out side. Peripheral zone of the city closely 
associated with high use of bio fuel and emitting the smoke from industries which are dotted in 
Chinhat, Sarojini Nagar, Aishbagh and Talkatora. 
Lilly, CM. (2005), Diversity of asthma: evolving concepts of pathophysiology and lessons from genetic. J. Allergy Clin. 
Immunol, Vol. 115, pp. 526-531. 
Fadden, M.C. (2004), Asthma Harrison's Principles of Internal Medicine (ed.) Karper D.L. et al. 16* edition. New York, 
McGraw Hill, pp. 1508-1516. 
Robert, K.B. (2006), Medical Editor, National Library of Medicine. 
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7.1.2.6 Bronchitis 
Bronchitis is an infection of the bronchial (say: "brawn-kee-uU") tree. The bronchial tree 
is made up of the tubes that carry air into the lungs. When these tubes get infected, they swell 
and mucus (thick fluid) forms inside them. This makes it hard for one to breathe. One may 
cough up mucus and wheeze (make a whistling sound when one breathes), "it is characterized 
by hypersecretion of mucus accompanied by a chronic (more than 3 months in 2 consecutive 
years) productive cough.^ ^ Risk factor of Bronchitis are self Smoking and live with a smoker, 
frequent respiratory infections, Acid reflux (GERD or gastroesophageal reflux disease), 
exposed to lung irritants on the job, exposed to air pollutants, tobacco smoking and infectious 
agents.'^ * 
Table 7.14 reveals that varying degree of Bronchitis affected households in the city. High 
to very high ranges lies in between 58.21 to 98.36 per cent are spread over in 56.36 per cent 
wards of the city which accounts 62 wards consisting of (Fig 7.18) Sarojini Nagar, Amber Ganj, 
Bhawani Ganj, Chinhat, Jankipuram, Jalsansthan, Aishbagh, Dali Ganj, etc. Under medium 
category of Bronchitis affected households lies in between 42.15 to 58.20 per cent are spread 
over in 10 per cent wards of the city which accounts 11 wards. Under low to very low category 
of Bronchitis affected households account 9.83 to 42.14 per cent, are found in 33.64 per cent 
wards of the city having 37 wards, including Hind Nagar, Rajajipuram, Nirala Nagar, Nishat 
Ganj, Maha Nagar etc. The analysis reveals that very high to high occurrences of Bronchitis are 
found mostly in the central part, and peripheral area of the city (Fig 7.15.b). 
Table 7.14: Bronchitis 
Category Ranges Total No. Of Wards per cent of Total Wards 
Very High 75.65-98.36 24 21.81 
High 58.21-75.64 38 34.55 
Medium 42.15-58.20 11 10.00 
Low 28.3-42.14 16 14.55 
VeryLx)w 9.83-28.2 21 19.09 
Source: Based on field survey 200S-2006 
It is attributed to the high use of bio fuel, ill ventilated houses, low living space 
availability and high density of population, congested residential houses, and high traffic flow. 
Besides affected people are also reported from industrial area located in outer margin and central 
part of the city. 
25 
26 
Terettin, L. (2006), Hands on Health South Carolina, Medical University of South Carolina. 
Ravigliona M.C. and Obrien, R.J. (2004), Tuberculosis, D.C. Karper et al. (ed) Harrison's Principles of Internal Medicine, 
16* ed., McGraw Hill Professional, pp. 953-966. 
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7.1.2.7 Tuberculosis 
Tuberculosis (abbreviated as T B for tubercle bacillus or Tuberculosis) is a common and 
deadly infectious disease caused by mycobacteria, mainly Mycobacterium Tuberculosis. 
Tuberculosis most commonly attacks the lungs (as pulmonary TB) and central nervous system, 
the lymphatic system, the circulatory system, the genitourinary system, bones, joints and even 
the skin.^' Risk factor of Tuberculosis are, Poor quality of life, Poor housing cndition like ill 
ventilation, over crowding, lack of awareness of causes of illness, contact with affected people, 
smoking and second hand moke.^ * Table 7.15 and Fig 7.19 reveals that Under very high to high 
category of Tuberculosis affected households ranges from 14.65 to 55.2 per cent, holding 41.82 
per cent wards of the city and accounts 46 wards, such as Kharika, SarojiniNagar, Sheetladevi, 
Balak Ganj, Aminabad, Chinhat, Ibrahimpur, Om Nagar, Haider Ganj, Jalsansthan, 
Mootilalnehru, Ganesh Ganj, Shankerpurwa, Shaheedbhagatsingh etc. Medium category of 
Tuberculosis affected households ranges from 9.3 to 14.64 per cent, are found in 20.91 per cent 
wards of the city occupying 23 wards. 
Table 7.15: Tuberculosis 
Category Ranges Total No. of Wards per cent of Total Wards 
Very High 20.83-55.2 22 20.00 
High 14.65-20.82 24 21.82 
Medium 9.3-14.64 23 20.91 
Low 6.32-9.2 17 15.45 
Very Low 2.3-6.31 24 21.82 
Source: Based on field survey 2005-2006 
Under low to very low category of Tuberculosis affected households ranges from 2.3 to 
9.2 per cent are found in 37.27 per cent, wards of the city that is 41 wards, like Sewagram, 
Bhawani Ganj, Kashmiri Mohallah, Gomti Nagar, Mathilisharangupt, Ali Ganj, Nirala Nagar, 
KalvincoUege, Hazrat Ganj, Husain Ganj, Chowk, Guru Govind Singh etc. The analysis of the 
Tuberculosis shows that the central and peripheral zones of the city are more prone to 
Tuberculosis though its range is not very high. It is attributed to the ill ventilation, congested 
inhabitation, high population density and low living space etc. (Fig 7.15.c). 
7.1.2.8 Pneumonia 
Pneumonia is an illness of lungs and respiratory system in which the alveoli (microscopic 
air-filled sacs of the lung responsible for absorbing oxygen from the atmosphere) become 
27 
28 
Park, K. (2005), op.cit. p. 149. 
Raviglionc, M.C. ct al. (2004). "Tuberculosis", Kasper D.L. et al. (eds) Harrison's Principles of Internal Medicine, 16th 
ed., McGraw-Hill Professional, 953-66. 
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inflamed and flooded with fluid. Pneumonia can result from a variety of causes, including 
infection with bacteria, viruses, fungi, or parasites, and chemical or physical injury to the lungs. 
Risk factor of Pneumonia is active and passive smoking, Alcohal, drugs abuses, over crowded 
livings, weak immun system, gastroesophegeal reflux disorder, exposure to the air pollutants. 
Table 7.16: Pneumonia 
Category Ranges Total No. of Wards per cent of Total Wards 
Very High 60.29-98.63 21 19.09 
High 54.1-60.28 33 30.00 
Medium 46.67-54 22 20.00 
Low 36.67-46.66 15 13.64 
Very Low n.99-36.66 17 15.45 
Source: Based on field survey 2005-2006 
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Infect Dis. Vol. 27 pp. 358-360 
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Table 7.16 and (Fig 7.20) shows very high to high category of Pneumonia affected 
households ranges 54.1 to 98.63 per cent are spread over in 50.91 per cent wards of the city which 
accounts 54 wards such as Balak Ganj, Husainabad, Achryanarendradev, Sheetladevi, 
Chaderbhanugupt, Kharika, Aminabad, Sarojini Nagar, Om Nagar, Amber Ganj, Ganesh Ganj, 
Mootilalnehru ward etc. Medium category of Pneumonia affected households lies in between 
42.15 to 58.21 per cent, are spread over in 20 per cent wards of the city which accounts 22 wards. 
Low to very low category witness 11.99 to 46.66 per cent are spread over in 29.09 per cent wards 
of the city which accounts 32 wards such as Ibrahimpur, Rajajipuram, Raja Ram Mohan Rai, 
AHGanj, Indira Nagar, Hazrat Ganj, Vikramaditya, Murli Nagar, Nirala Nagar, Vivekanandpuri 
ward etc. The analysis reveals that very high to high category occurrences of Pneumonia are 
found mostly in central, older and peripheral part of the city. The central part of the city is 
characterized by high traffic congestion ill ventilation, low living space availability and high 
population density. Old parts of the city (Fig 7.15.d ) are having congested residential area 
associated with Narrow lanes and streets. People of theses areas use the conventional means of 
cooking. 
7.1.3 Impact of Indoor Air Pollution on Health-A Quantitative Analysis 
To examine the impact of indoor air pollution on the health of the people of the study area 
some diseases have been taken into consideration. Karl Pearson's technique of coefficient of 
correlation has been adopted the significance of their ciorrelation has been tested with student't' 
test technique at 108 degree of freedom. Table 7.17 exhibits that all the variables of indoor air 
pollution are positively correlated to probable diseases. 
Table 7.17: Correlation (r) Between Indoor Air Pollution and Incidence of Diseases 
Independent Variable Xi.i Xu X,j XM X,5 Xl.6 X,.7 X,, 
Yi., 0.44* 0.71» 0.35* 0.67* 0.46* 0.70* 0.26** 0.36* 
Yu 0.42* 0.85* 0.44* 0.80* 0.64* 0.86* 0.27* 0.38* 
Y,j 0.40» 0.85* 0.38* 0.77* 0.70* 0.85* 0.28* 0.41* 
Y,4 0.29* 0.77* 0.41* 0.69* 0.58* 0.75* 0.46* 0.44* 
Y,, 0.29* 0.86* 0.32* 0.72* 0.62* 0.80* 0.35* 027* 
Y,6 0.3 !• 0.74* 0.29* 0,61* 0.63* 0.72* 0.41* 0.42* 
Y,., 0,26*» 0.47* 0.25** 0.49* 0.54* 0.53* 0.44* 0.44* 
Y,., 0.42* 0.73* 0.34* 0.63* 0.58* 0.79* 0.34* 0.41* 
Source: Computed by Author 
Note: • I per cent level of Significant 
•* 2 per cent level of Significant 
Their correlation is significant at 1 per cent level with exception of association between 
the independent variable xi i, xi.3 and dependent variable yi7, and X17 and yi 1 which are 
significant at 2 percent level. It is clear from the analysis that indoor air pollution area the major 
causative factors for the incidence of respiratory diseases. It is important to note that though their 
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relationship is significant at 1 per cent and 2 per cent level but they are correlated with varying 
degree of rvalue. 
Futher, their relationship has been presented through scatter diagram. Figure 7.21 - 7.28 
depicts the linear relationship between independent (x) and dependent (y) variables. Their linear 
relationship may be determined with fit regression equation, e.g. y = 0.1928x+37.I49 (written on 
eah scatter digram) 
For more clarification and convenience of study to understand the impact of indoor air 
pollution on occurrence of diseases at varying degree, they are grouped in to four categories on 
the basis of per centage of correlation (i.e. < 20 per cent, 20 per cent - 40 per cent, 41 per cent -
60 per cent, > 60 per cent) 
Table 7.18: Degree of Relationship between Indoor Air Pollution and Associated Diseases 
Value Per Head Non Multi- Bio-fuel Kerosene/ Smoking in Smoke Smoke 
of living space ventilated purpose electricity house coming remain 
correlat Availability houses room from inside 
ion outside 
<20 Nil Nil Nil Nil Nil Nil Nil Nil 
20-40 Sore throat. 
Allergy, 
Asthma, 
Bronchitis, 
Tuberculosis 
Nil Sore throat. 
Asthma, 
BronchitisTu 
berculosis, 
Conjunctiviti 
s and 
Pneumonia 
Nil Nil Nil Rhinitis, 
Sore 
throat. 
Asthma, 
Conjuncti 
vitis and 
Pneumoni 
a 
Rhinitis, 
Conjunctivit 
iAsthma 
41-60 Conjunctivitis Tuberculosis Rhinitis, Tuberculosis Tut)erculosis, Tuberculosis Allerg), Tuberculosi 
and 
Pneumonia. 
Rhinitis 
Allergy Conjunctiviti 
s Allergy and 
Pneumonia. 
Bronchitis 
Tuberculo 
sis 
s. Sore 
throat. 
Bronchitis 
Allergy and 
Pneumonia. 
>60 Nil Rhinitis, 
Sore throat. 
Allergy, 
Asthma, 
Bronchitis, 
Pneumonia 
Nil Rhinitis, 
Allergy Sore 
throat. 
Asthma, 
Bronchitis, 
Conjunctivit 
is and 
Pneumonia 
Rhinitis,Sore 
throat, 
Asthma, 
Bronchitis, 
Rhinitis, Sore 
throat. 
Asthma, 
Bronchitis 
Conjunctivitis 
Allergy and 
Pneumonia. 
Nil Nil 
Source: Based on table 7.17 
Although all the dependent variable (yi.i.yi.g) positively correlated with independent 
variable (xi i), but Table 7.18 exhibits that the variable per head living space availability to the 
diseases Sore throat. Allergy, Asthma, Bronchitis and Tuberculosis Rhinitis with r value 20- 40 
per cent. However; it is correlated with r value 41-60 per cent to the diseases Conjunctivitis and 
Pneumonia. Further their linear relationship may be determined through best fit regression 
equation (Fig 7.21), it also shows the coefficient of determination (R^). 
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Relation Ship Between Per Head Living Space Availibility and Diseases 
Lucknow City (2005-2006) 
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Relationship between Uses of Biofuel for cooking and Diseases 
Lucknow City (2005-2006) 
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Again it is observed that not a single disease is either very highly correlated or very poorly 
with r value more than 60 per cent and less than 20 per cent. As far as the variable non ventilated 
houses are concerned, it is correlated to the diseases Tuberculosis (r= 0.47) which fall under the 
category of r value ranging from 41-60 per cent, correlation of the diseases Conjunctivitis, 
Rhinitis, Sore throat. Allergy, Asthma, Bronchitis, Pneumonia with r value more than 60 per cent 
and Figure 7.22 explains their linear relationship, it may be determine with fit regression equation 
put on each scatter diagram. 
Same as the variable per head living space availability, multipurpose room is neither 
highly (more than 60 per cent) nor poorly (less than 20 per cent) correlated to any diseases. With r 
value ranging between 20-40 per cent, it is associated with the diseases Conjunctivitis, Sore 
throat. Asthma, Bronchitis and Tuberculosis. The diseases like Allergy and Rhinitis are correlated 
with multipurpose room with r value ranging 41-60 per cent. Their linear relationship and 
coefficient of determination (R ) reveals the deviation of one from another (Fig 7.23). 
Again Table 7.18 reveals same association between biofliel and diseases as between non 
ventilated houses and diseases, only Tuberculosis is positively correlated to (r = 0.49 per cent), 
Bio fuel range 40 to 60 per cent correlation value, but it is correlated to rest of the diseases with r 
value more than 60 per cent. Highest degree of correlation of it is observed with the diseases 
Rhinitis r value 0.80 Table 7.17. Figure 7.24 exhibits the fit regression equation to determine their 
linear relationship. 
The positive association is observed between electricity and use of kerosene as cooking 
fuel and diseases like Conjunctivitis, Allergy, Tuberculosis and Pneumonia with r value ranging 
between 41-60 per cent. However it is correlated to Rhinitis, Sore throat, Asthma and Bronchitis 
with r value more than 60 per cent. No one disease is correlated to this factor less than 40 per 
cent. Figure 7.25 presents their linear relationship with best fit regression line. 
Same as non ventilated houses and bio fuel, the variable smoking in house is correlated to 
Tuberculosis with r value 0.53, while correlated to rest of the diseases with higher degree of 
correlation more than 60 per cent. The highest degree of correlation is observed with Rhinitis i.e. 
r= 0.86 per cent (Table 7.17). It also observed that not a single disease is poorly correlated with 
the factor smoking in house i.e. less than 40 per cent. Their linear relationship can easily be 
understand with the help of best fit regression equation (Fig 7.26). 
219 
VII* Chapter 
Relationship between uses of Kerosene as Cooking Fuel and Diseases 
Lucknow City (2005-2006) 
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Relationship between Smoking in House and Diseases 
Lucknow City (2005-2006) 
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Relationship between Smoke Remain inside the House and diseases 
Lucknow City (2005-2006) 
200 
180 
160 
fuo ^120 
MOO 
e 80 
geo 
40 
20 
0 
y = 0 9777X • 48.582 
1^-0.1321 
20 40 60 80 
Smoke Remain Inside the house 
• • 
• 
• « t 
* 
« • 
R * 0.1881 
yr^r: :* 
20 40 60 80 
Smoi(e Remain Inside the House 
y - 0.9548X * 41 472 
R ' « 0 1443 
20 40 60 80 
Smoke Remain Inside the House 
20 40 60 80 
Smoke Remain Inside the House 
l i 
140 
120 • 
100 
80 • 
• • 
• 
80 
40 
* > » > 
• • 
y - 0 D l 1 1 x « 2 e 4 e 8 
R'-0.1952 
2 0 , 
"1^ • • / • n 
20 
y • 0.4t26x * 32.W6 
fH • 0 0754 
• • | | ^ n % % * % • 
20 40 60 80 
Smoke Remain Inskle ttie House 
100 
120 
100 
I 80 
f 60 
m 40 
20 
0 
• • • 
« \ « 
« • 
% 
^h r » • * • • • « . * • y • 0 7023X • 28 521 
• ^ » J ^ ^** X R ' = 0 1747 
20 40 60 80 
Smoke Remain Inside the House 
20 40 60 80 
Smoke Remain Inside the House 
100 20 40 60 80 
Smoke Reamain Inside the House 
100 
4U 
35 
30 
25 
20 
15 
10 
5 
• 
• ^^ 
. .f*ff2356x • 5.5527 
R ^ - o i t e g 
120 n 
100 
1 80 
1 60 
• 
£ 40 
2 0 , 
0 
• • • 
y - 0 7298X • 28 473 
R"-0.188 
n 
1  
100 
Fig 7.27 
222 
VII* Chapter 
Relationship between Smoke Come from out Side and Diseases 
Lucknow City (2005-2006) 
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Variable smoke coming from out side is correlated to the diseases i.e. Conjunctivitis, 
Rhinitis, Sore throat. Asthma, and Pneumonia with r value ranging between 20 -40 per cent, 
however, it is associated with the diseases Tuberculosis, Bronchitis, and Allergy with r value 
ranging between 41-60 per cent. But the variable neither poorly nor strongly correlated to the 
diseases i.e. lower than 20 per cent or higher than 60 per cent of r value though they are 
significant at 1 per cent level except r value of 0.26 (smoke from out side vs Conjunctivitis) at 2 
per cent level of significant. Their linear relationship illustrates the deviation of one from another 
with the help of equation in Figure 7.27. 
Again, the variable smoke remains in side the house shows moderate correlation with the 
associated diseases with r value 20-60 per cent. Three diseases i.e, Conjunctivitis, Rhinitis and 
Asthma are positively correlated to the dependent variable with r value ranging between 20-40 per 
cent. However, it is related to rest of the diseases with r value ranging between 41-60 per cent, are 
Sore throat, Allergy, Bronchitis, Tuberculosis and Pneumonia (Table 7.18). For better 
understandning of their linear relationship, best fit regression equation display on each scatter 
diagram which explains the deviation of one from other (Fig 7.28). 
7.1.4 Intensity of Indoor Air Pollution 
The spatial analysis of intensity of indoor air pollution is calculated based on (CS) 
composite mean z- score which clearly revels that under very high category of intensity indoor air 
pollution lies in between 0.42 to 1.11 value of CS i.e. 19.09 per cent wards of the city, (Table 
7.19) consisiting of 21 wards such as Balak Ganj, Mallahitola, Daulat Ganj, Faizullah Ganj, 
Bazarkaliji, Qadamrasool, Shankarpurwa, Chinhat ward etc. High intensity of indoor air pollution 
ranges from 0.14 to 0.41 value of CS are spread over in 36 wards cover 32.73 per cent wards of 
the city like Kanhiyamadhopur, Kashmiri Mohallah, Sarojini Nagar, Aishbagh, Jalsansthan, Dali 
Ganj, ward etc. Moderate intensity of indoor air pollution ranging in between -0.17 to 0.13 value 
of CS are found in 19.09 per cent wards of the city, occupying 21 wards such as Labour Colony, 
Ambedkar Nagar, Chowk, Ibrahimpur, Lalbahadurshastri, Jankipuram Indira Nagar etc. 
Table 7.19: Intensity of Indoor Air Pollution 
Category Ranges (CS) Total wards per cent of Total wards 
Very High 0.42-1.11 21 19.09 
High 0.14-0.41 36 32.73 
Medium -0.17-0.13 21 19.09 
Lx)w -0.39--0.20 19 17.27 
Very Low -0.97 - -0.45 13 11.81 
Source: Computed by Researcher 
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Low intensity of indoor air pollution ranges -0.39 to -0.20 value of CS, which 
accounts 17.27 per cent ward of the city prevail in 19 wards. Some of the important wards are 
Gurugovind singh, Hardeenrai, Hazrat Ganj, Ali Ganj, Murli Nagar, Nishat Ganj etc. -0.97 to 
-0.45 comes under very low intensity of indoor air pollution occur in 11.81 per cent wards of 
the city counts 13 wards including ward Rajajipuram, Vikramadiya, Rafiahmadkidwai Nagar, 
Gomti Nagar, Nirala Nagar etc (Fig 7.29.a). It has been clear from the spatial analysis of 
intensity of indoor air pollution, are mainly found in the central part of the city and peripheral 
zone of the city as well as in industrial areas. The central part of the city characterized by v. 
high population density, unplarmed residential areas, narrow lane, street and ill ventilated 
houses. Some areas are as congested as there is no space for fresh air to replace the room air. 
Peripheral zone though covering large area and has high space and houses come under middle 
non ventilated houses. But there is use of bio fuel like leaves cow dimg, wood and wood dust 
for Cooking. They come in contact with long time to smoke released from bio fuel. Low 
intensity of indoor pollution area is characterized with newly built up area, having widen 
space for living, dotted with mostly high income goup of the people, their houses are well 
ventilated and they are the regular use of LPG for cooking. These areas are Indira Nagar, 
Gomti Nagar, Niralar Nagar ward etc. 
7.1.5 Intensity of Diseases Associated with Indoor Air Pollution 
Intensity of diseases is calculated based on composite mean z-score (CS). Table 7.20 
reveals that very high intensity of diseases are reported from Balak Ganj, Jankipuram, 
Bazarkaliji, Tilak Nagar, Ambedkar Nagar, Ganesh Ganj, Chimhat et, having the CS value 
0.59 to 1.94, occupying 17.27 per cent wards of the city. The high intensity of diseases 
associated with indoor air pollution accoimts 33.63 per cent wards of the city having CS 
value 0.2 to 0.58 consisting of 37 wards such as Kanhiyamadhopur, Haider Ganj, 
Garhipeerkhan, Husainabad, Aishbagh, Jalsansthan, Dali Ganj, shankarpurwa, Mootilalnehru 
etc. Under medium intensity of disease are foimd in 19.09 per cent wards of the city having 
CS value -0.22 to 0.1 including ward Mallahitola, Daulat Ganj, Chowk, Kashmiri Mohallah, 
Bhawani Ganj, Gola Ganj, ismail Ganj etc. 
Table 7.20: Intensity of Incidence of Diseases 
Associated with Indoor Air Pollution 
Category Ranges (CS) Total wards per cent of Total wards 
Very High 0.59- L94 19 17.27 
High 0.2-0.58 37 33.63 
Medium -0.22-0.1 21 19.09 
Low -0.72 - -0.29 14 12.72 
Very Low 
-L38-0.75 19 17.27 
Source: Computed by Researcher 
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Under low intensity of diseases prone areas households ranges from -0.72- -29 found 
in the 12.72 percent wards of the city i.e 14 wards such as Rajajipuram, murli Nagar, Hazrat 
Ganj, Nishat Ganj, Maha Nagar etc. under very low intensity of disease prone households 
ranges -1.38 to -0.75 are found in the 17.27 per cent wards of the city i.e. 19 wards, such as 
Guru Govind Singh, Nirala Nagar, Ali Ganj, Bajrangbali, Indira Nagar, Gomti Nagar etc (Fig 
7.29.b). The analysis reveals that highest intensity of diseases is mainly confined in the 
central and peripheral zone of the city. It is attributed that inadditions to all the indoor air 
pollution factors, these areas are also facing the problem of high content of RSPM, SPM, this 
is even beyond the prescribed limit. 
Figure 7.30 shows positive correlation between indoor air pollution and incidence of 
respiratory diseases. It further reveals the independent and dependent variable x and y 
respectively. 
Relationship between Indoor Air pollution and Incidence of Diseases 
Lucknow city 2005-2006 
ii 
y=0.1845x' + 0.8955x-0,0349 
FP = 0.3445 
-1 •J j l^-Tvoj^JN* ** •°-5 • 
-t.5 
—a. 
15 
Indoor Air Pollution 
Fig 7.30 
There is positive correlation between the intensity of indoor air pollution and 
occurance of respiratory diseases. The Results show that the two variables (i) 'x' being the 
intensity of indoor air pollution and (ii) 'y'is the intensity of diseases for 110 wards of the 
city are significantly correlated (r= 0.58) at 1 per cent level of significant at 108 degree of 
fi'eedom. The computed equation y=0.1845x^-K).8955x-0.349 (R^=0.3445) gives the best fit 
regression line (Fig. 7.30) to determine the linear relationship in between the indoor air 
pollution and incidence of diseases. 
7.2 Household Water PoUution (Water Supply, Sanitation Condition and Health) 
Man has already controlled a number of factors in his environment, e.g., food, water, 
housing, clothing, sanitation. These controllable factors are those included in the "standard of 
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living". However, man's mastery over his environment is not complete. As old problems are 
being solved, new problem arising.^" Most of the health problem in India owes to poor 
environmental sanitation, which is, unsafe water, polluted soil, unhygienic disposal of human 
excreta and refuse, poor housing, etc. The high death rate, infant mortality rate, sickness rate 
and poor standard of health are in fact largely due to defective environmental sanitation. 
Improvement of environmental sanitation is therefore crucial for the prevention of diseases 
and promotion of good health of individual and communities. Faeces deposited near homes, 
contaminated drinking water (sometimes caused by poorly designed or maintained sewerage 
system) cause all health hazards. Water quality is as important as water quantity and its 
inadequate supply is the cause for deterioration in the health index. Inadequate water supply 
increases the risk of schistosomiasis, skin and eye infections and guinea worm diseases.^' 
Even if the source of water supply and its treatment are of a high standard, water pollution 
may still occur as often happens, due to corrosion of pipe lines, leaky joints and cross 
connection between water supply pipes and sewage drainage pipes. Improper drainage system 
creates many environmental problems such as creation of nuisance and unpleasant odour, 
breeding of flies and mosquitoes, pollution of soil and water supply, contamination of food, 
increase in the incidence of diseases, water bom and water related disease. 
7.2.1 Spatial Analysis of Water Supply and Sanitation Condition 
Many cities in India and abroad are facing seemingly insurmountable problem of 
securing safe drinking water and sanitation, Lucknow city is no exception. To evaluate the 
existing condition of water supply for drinking, its network, sources and level of pollutant 
content as well as their effects on health. Some independent variable and dependent variables 
have been taken into consederation. The independent variables are irregular water supply 
(X21), contaminated supplied water quality (X2.2), common source of drinking water (X2.3), 
mode of storage of water in open container (X2.4), bathroom facility not present (X2.5), open 
toilet (X2.6), manual use of latrine (X2.7), disposal of human excreta (X2.8), open drainage (X2.9), 
drainage around the house not exist (X2.10), waste water around the house (x2.11), water 
logging (X2.12), The dependent variable pertaining to health includes (diseases) Malaria (y2.i), 
Fileriasis (y2.2), Dengue Fever (y2.3). Typhoid (y2.4), Cholera (y2.5), Diarrhoea (y2.6), 
Dysentery (y2.7), Ameobiasis (y2.8). Hepatitis 'A' (y2.9), Jaundice (y2.io), Gastroenteritis 
(y2n) and Round Worm infestation (y 2.12). 
^^  K. Park, op.cit, p. 520. 
^' Ibid, p. 568. 
" Ibid, p. 201. 
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7.2.1.1 Irregular Water Supply 
Supply of regular and adequate amount of drinking water is significant for good 
health of the people. The quantity of water delivered use for households is an important 
aspect of domestic water supplies, which influences hygiene and therefore public health. 
Inadequate water supply is a high risk factor for health of the people. Lucknow city is 
confronting the problem of irregular (plate 7.4) water supply on one hand and deficent of 
water supply cormection on the other hand i.e. 30 per cent, people meet out their demand 
through own installed hand pump (Plate 7.4). 
Analysis reveals that 40 per cent (44 wards) wards of the city are facing the problem 
of irregular water supply consisting of Mallahitola, DaulatGanj, Kashmiri Mohallah, Triveni 
Nagar, Chinhat, Jankipuram, Ismail Ganj, Haider Ganj, Raza Bazar, Kharika, Ibrahimpur, 
Sarojini Nagar wards etc. Very high to high irregular suuply of water ranges from 56.23 to 
95.5 per cent (Fig 7.32). Though they are facilitated with networking of municipal water 
supply but they are not availing these facilities because of inadequacy of water supply they 
are fully depend upon underground water through hand pimips and booster pumps. Under 
medium range of irregular water supply reported households lie in between 40.23 to 56.22 
per cent occupying 16 wards i.e. 14.55 per cent wards of the city. 
Table 7.21: Irregular Water Supply 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 75.56-95.5 25 22.73 
High 56.23-75.55 19 17.27 
Medium 40.23-56.22 16 14.55 
Low 28.7-40.22 30 27.27 
Very Low 10-28.6 20 18.18 
Source. Based on sampled Household Survey (2005-2006) 
Low to very low per centage of irregular water supply come imder the range from 
10 to 40.22 per cent are spread over in 45.45 per cent wards of the city holding 50 wards such 
as Labour Colony, Ambedkar Nagar, Jal Sansthan, Ali Ganj, Maha Nagar, Hazrat Ganj, 
Gomti Nagar, Om Nagar, etc (Fig 7.32). The analysis reveals that the area under irregular 
water supply are found in north western part of the city that is lies CIS Gomti side, and 
northern and southern peripheral zone of the city(Fig 7.3 La). These areas are facing the 
problem of breaking pipelines which decreases the water pressure, the problem is further 
aggravated by undulating topography with high elevation affecting the supply of water. 
7.2.1.2 Public Source of Drinking Water 
The people get drinking water form municipal water supply. Gomti River and under 
ground water is the main source of municipal water supply. Both the sources are polluted, 
surface water get more polluted rather than the underground water. 
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Spatial Analysis of Condition of Water Supply 
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During the field survey it is observed that those people who don't have municipal 
water connection, they get water from road side tap installed in the connection pipeline, or 
from the broken pipes of pipelines which passes through either along road side or through the 
nalas (Plate 7.5 & 7.6). 
Plate 7.4 Irregular water supply 
Plate7.5: Public Source of Water supply 
The houses which have pipeline connections, the dwellers suffer from unsatisfactory 
supplied water quality due to ill maintenance and below standard water quality from source 
itself. The problem get aggravated as pipelines are broken, which results mixing of 
contaminated water, mud from nalas and surface sources (Plate 7.7). Analysis reveals that 40 
per cent wards of the city i.e. 15 to 45.6 per cent households depend upon public source of 
water supply (Plate 7.6), occupying 44 wards such as Garhipeerkhan, Amber Ganj, Daulat 
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Gary, Mallahitola, Kanhiyamadhopur, Haider Ganj, Chinhat, Kashmiri Mohallah, Daii Gary 
etc. These areas are mostly dotted with the people belonging to the very low to low income 
group. They don't have piped water connection in their houses. Public source of drinking 
water includes piped water connection on road side, hand pump on road side and open wells. 
Generally people get drinking water from supply water connection installed along road side, 
major nalas and near (plate 7.5) to the open drain which brings health at very high risk level. 
20 per cent wards accounts the 22 wards come under medium category, 11.51 to 14.99 per 
cent households reported that they rely on public water supply and fetch water from the tap 
installed on public places and outside their premises. 
Table 7.22: Public Source of Drinking Water Supply 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 22.02-45.6 22 20 
High 15-22.01 22 20 
Medium 11.51-14.99 22 20 
Low 8.1-11.50 23 20.91 
Very Low 3.02-8.0 21 19.09 
Source: Based on sampled Household Survey (2005-2006) 
40 per cent wards of the city consist of 44 wards e.g. Nirala Nagar, Ali Ganj, Nishat 
Ganj, Rajajipuram, On Magar, Vivekanandpuri, Gola Ganj, Aminabad, Ganesh Ganj, 
Motilalnehru, etc. come under low to very low category ranges lies in betwen 3.02 to 11.50 
per cent they have own piped water connection but fetching water from outside of their 
premises due to contamination of supplied water (Fig 7.3l.b), Most of the pipelines are 
passing through nala and open drainage are subject to contaminated water supply (Plate 7.7). 
7.2.1.3 Unsatisfactory Supplied Water Quality 
Safe and clean drinking water is a prime requisite of the people. Safe and clean water 
not only affect the health of the people but also affect the socio-economic development of the 
country. If the consumers take the clean water (which is found desired norm) they are at very 
low health risk. In study area only 10 per cent people get safe drinking water and rest of 90 
per cent people get contaminated water in the form of colour, smell, sand, and often some 
insects appear in drinking water (plate 7.8). 
Table 7.23: Unsatisfactory Supplied Water Quality 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 86.36-98.98 16 14.55 
High 63.23-86.35 54 49.09 
Medium 56.32-63.22 17 15.45 
Low 49.89-56.31 9 8.18 
Very Low 37.86-49.88 14 12.73 
Source: Based on sampled Household Survey (2005-2006) 
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It is observed that (Fig. 7.3l.c) the households of respective wards of BalakGanj, 
Daulat Ganj, Ayodhyadas Nagar, Kadamrasool, Chinhat, Daulat Ganj, Nirala Nagar, etc. 
claimes regarding contaminated water conung from running water, ranges accounts 63.23 to 
98.88 per cent are found in 63.64 per cent wards of the city, occupying 70 wards, come under 
very high to high category. These wards are foimd in the old and central part of the city. It is 
attributed to the leakage of the pipeline at many places sucking the filthy water nearby drains 
because of water supply running parallel to sewage pipeline or drains and also crosses in the 
open drains. Under medium category covers 17 wards i.e. 15.45 per cent wards of the city, 
56.32 to 63.22 per cent present households have reported that they are not satisfied with 
supplied water quality. Under low to very low category of unsatisfactory supplied water 
quality accounts 20.91 per cent wards of the city covering 23 wards lie in ranges between 
37.86 to 56.31 per cent (Fig 7.34) reported households, that they are unsatisfied with supplied 
water quality. The wards belong to this group are Shankarpurva, Vivekanandpuri, Maha 
Nagar, Guru Govind Singh, Indira Nagar, Nirala Nagar, Murli Nagar, etc. (Table 7.23). The 
analysis reveals that system of supply water is very unsatisfactory which are far below to the 
desired norms. The main constraints with regard to water supply are inadequate maintenance 
of water supply system and poor community involvement. The pipelines laid over 60 years 
ago are corroded and leaking at many places. The pipes suck raw sewage from nearby drain 
or stagnant water in pits which become instrumental is causing water borne diseases. 
7.2.1.4 Storage of Water in Open Container 
The analysis of water in open container reveals (Table 7.24 & Fig 7.36) that there is 
insignificant percentage of households of the city, who keeps water in open container i.e. 3.56 
per cent to 9 per cent of the total sample households which are foimd in 12 wards, accounts 
10.90 per cent wards of the city. They are the inhabitants of the jhoggies and are living in the 
peripheral wards. These wards are Balak Ganj Haider Ganj, Faizullah Ganj, Shankarpurva, 
Chinhat, Ibrahimpur, Kharika, Shaheed Bhagat Singh, etc (Fig 7.3l.d). It is ascertain that 
socio-economic backwardeness force them to keep water in open container and expose to 
high health risk. Rest 98 wards of the city come under medium to very low category of 
storage of water in open container. 
Table 7.24: Storage of Water in Open Container 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 6-9 6 5.45 
High 3.56-5.99 6 5.45 
Medium 2.1-3.55 18 16.36 
Low 0-2.0 27 24.55 
Very Low O'O 53 48.19 
Source: Based on sampled Household Survey (2005-2006) 
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Plate 7.6 Public Source of Water Supply 
Plate 7.7 Pipeline Cross the Open Drains 
Plate 7.8 Contaminated Supplied Water Quality 
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7.2.1.5 Bathroom and Toilet FacUities Not Available 
Bathroom and toilet facilities are composite term for sanitation. In most of the cases 
bathroom is located in one comer of the house. The recent trend of attached bathroom and 
toilet gave a new dimension especially in the houses of upper class and middle class income 
group. Most of the families especially of low and very low income group don't have toilet 
and bathroom facility. They use to defecate either along the road side or along the houses, in 
the open sewerage or on the vacant plots left for the construction. This is attributed to the lack 
of knowledge about personal hygiene, lack of education, poverty and ignorance about health 
hazards. Table 7.25 and Fig 7.37 exhibits 22 wards occupying 20 per cent wards of the city 
come under high to very high category, which lies in between 25.6 to 39.98 per cent. Those 
households who don't have bathroom and toilet facilities in their houses are found in wards 
like Jankipuram, Faizullah Ganj, Shankarpurva, Dali Ganj, Chinhat, Kharika, 
Kanhiyamadhopur, Haider Ganj, Balak Ganj etc (Fig 7.35.a). 
Table 7.25; Bathroom and Toilet Facility Not Available in the House 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 3L03-39.98 11 10 
High 25.6-3 L02 11 10 
Medium 2L78-25.5 29 26.36 
Low 16.79-2L77 34 30.91 
Very Low 6.94-16.78 25 22.73 
Source: Based on sampled Household Survey (2005-2006) 
Under medium category where toilet and bathroom facilities are not available, the 
reported households varies from 21.78 to 25.5 per cent consisting of 29 wards which accounts 
26.36 prcent wards of the city. Under low to very category, 6.94 to 21.77 per cent households 
have reported that they don't have batroom in their houses. It comprises of 59 wards covering 
53.64 per cent wards of the city. Some of the wards are as Raja Bazar, Jal Sansthan, 
Abdulhameed, Hazrat Ganj, Murli Nagar, Gomti Nagar, Ali Ganj, Aminabad, Gola Ganj, etc. 
Open defecation create not only health risk of people who that live there but also to the 
visitors who come across the site and it also pollutes the water. 
7.2.1.6 Use of Open Toilet 
Due to insufficient public latrines, open defecation are seen along the road sides, 
along drains, gutters, along the river side and in open field which create public health hazards 
and pollutes the enviromnent of the surroundings. Those who live near to the river go for 
defecation along the river bank and pollute the river water. Mostly sliun dwellers go for toilet 
along the river side. This is the major hazards for the public health because this feacal matter 
reaches to the river water and contaminates it. Where the people defecate on open drain and 
in open fields, create intolerable scene and intolerable smell in the Mohallah 
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It attracts the flies and vectors subsequently contaminate the food, milk and water, 
poses the serious health hazards. 
Table 7.26: Open Toilet or Bathroom 
Category Ranees Total Wards Per cent of Total Wards 
Very High 23.56-29.5 15 13.64 
High 18.2-23.55 11 10 
Medium 13.33-18.1 17 15.45 
Low 8.09-13.32 29 26.36 
Very Low 2.1-8.08 38 34.55 
Source: Based on sampled Household Survey (2005-2006) 
It has been observed imder high to very high category of use of open toilet reported 
household lies in between 18.2 to 29.5 per cent are found in 23.64 per cent wards of the city 
which occupying 26 wards (Fig 7.38). Some of the wards are Balak Ganj, Kanhiyamadhopur, 
Haider Ganj, Dali Ganj, Ayodhyadas Nagar, Mankameshwar Mandir, Kharika, 
Shankarpurva, Lalbahadurshastri Nagar, etc. Under medium category of use of open toilet 
reported households ranges 13.33 to 18.1 per cent are spread over in 15.45 per cent wards of 
the city which accounts 17 wards. Under low to very low category use of open toilet reported 
household ranges from 2.1 to 13.32 per cent consisting of 67 wards covers 60.91 per cent 
wards of the city. The wards under this category are Garhi Peerkhan Chowk, Amber Ganj, 
Tilak Nagar, Aishbagh, Raja Bazar, Kashmiri Mohallah, Gola Ganj, Aminabad, Hussain 
Ganj, Ganesh Ganj, etc (Fig 7.35.b). The use of open field, drainage, river bank, and railway 
as open toilet are the major source of surface water pollution and also high risk of infectious 
diseases (Plate 6). Over all study reveals that mostly the households go for toilet in open 
space are found in peripheral zone of the city, because there are enough vacant fields for 
defecation. 
7.2.1.7 Use of Manual Latrine 
There are two types of latrine found in houses of Lucknow city manual and flush. 
Flush latrine does not create unhealthy environment. Manual latrine creates the unhealthy 
environment not only in the house but also in the Mohallah, because dry latrine is passing 
foul smell in the area. These manual latrines create the unhealthy and unhygienic condition 
through attracting the vectors, flies subsequentlty contaminate the open foods and open 
drinking water. Table 7.27 clearly exhibits that 24 wards contributed 21.82 per cent wards of 
the city come under high to very high category of use of manual latrines. In these wards 
14.21 to 31.25 per cent households have stated that they have manual latrine in their houses. 
The important wards are Mallahitola, Daulat Ganj, Husinabad, Ayodhyadas Nagar, 
Rajabazar, Kanhiyamadhopur, Saadat Ganj, Haider Ganj, Bhawani Ganj etc. 
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Under medium category of use of manual latrines reported households lies in between 
11.11 to 14.28 per cent are spread over in 16.36 per cent wards of the city i.e. 18 wards. 
Table 7.27: Use of Manual Latrine 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 18.87-31.25 15 13.64 
High 14.29-18.86 9 8.18 
Medium 11.11-14.28 18 16.36 
Low 7.96-11.10 31 28.18 
Very Low 0-7.95 37 33.64 
Source: Based on sampled Household Survey (2005-2006) 
Under low to very low category of use of manual latrine reported households 
ranging in between 0 to 11.10 per cent are found in 61.82 per cent wards of the city which 
accounts 68 wards. Some of the important wards are Hazrat Ganj, Aminabad, Motilalnehru 
Nagar, Murli Nagar, Nishat Ganj, Ali Ganj, Gomti Nagar, Indira Nagar, Nirala Nagar, 
Rajavijlipasi, Guru Govind Singh, etc. Very high to high use of manual latrine of households 
belongs to economically deprived people, inhabiting in the old part of the city, and in Trans 
Gomti area (Fig 7.35.c). 
7.2.1.8 Improper Disposal of Feacal Matters from Manual Latrine 
Human excreta are one of the causative factors for health risk. The problems from 
improper excreta disposal are, soil pollution, water pollution, contamination of food, 
contamination drinking water through leakage point, propagation of flies. The resulting 
diseases are Typhoid, paraTyphoid, Dysentery, Diarrhoea, Cholera, worm infestation. 
Hepatitis 'A' A, intestinal and parasitic infection. Night soil is collected from pail or bucket 
type of dry laterine by human being and later it disposed off in improper way such as in 
nalas, open drains near to home or in open field near by Mohallah, posing health problem. 
The excreta flown in drain contaminate the supplied water especially where the pipe line is 
broken. It is observed that under high to very high category of household dispose off their 
excreta, lies in between 7.52 to 20.15 per cent, are spread over in 32.72 per cent wards of the 
city which accounts 36 wards such as Mallahitola, Daulat Ganj, Ayodhyadas Nagar, 
FaizuUah Ganj, Ambar Ganj, Ganesh Ganj, Hardeenrai, Labourcolony, Kharika, etc. 
Table 7.28: Disposal of Faecal Matter in Open Drainage 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 10.53-20.15 20 18.18 
High 7.52-10.52 16 14.54 
Medium 6.03-7.51 26 23.64 
Low 3.96-6.02 22 20 
Very Low 0-3.95 26 23.64 
Source: Based on sampled Household Survey (2005-2006) 
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Plate 7.9: Open Drainage around the House 
Plate 7.10: Improper Construction of Open Drainage 
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Plate 7.11 Waste Water around the House 
241 
VII*^  Chapter 
These areas are found in the old part and peripheral zone of the city are mainly 
inhabited by slum dwellers. Under medium category of households dispose off their excreta 
into drains ranges 6.03 to 7.52 per cent, are found in 23.64 per cent wards of the city holding 
26 wards (Fig 7.40). Under low to very low category of household comes in between 0 to 
6.02-per cent are found in 43.64 per cent wards of the city, consisting of 48 wards such as 
Vivekanandpuri, Ali Ganj, Gomti Nagar, Chinhat, Hazrat Ganj, Murli Nagar, Jagdish 
Chandra Bose, Haider Ganj, Ibrahimpur, Guru Govind Singh, etc (Fig 7.35.d). Those who 
live along the major drain they connect the flush latrine with open drains creating unhealthy 
environment and foul smell. These drains discharge into the river Gomti and contaminate the 
water with feacal coliform. 
7.2.1.9 Absence of Drainage around the House 
Open drains carry the waste water discharge from the domestic premises, though 
this condition is worsening. But absence of drainage aroimd the houses is more dangerous 
than the open drainage. The area where the drainage around the houses does not exist, waste 
water is collected around the houses and in the Mohallah poses serious health hazards. It 
offers breeding ground for vector which cause vector borne diseases and also contaminate the 
underground water and pipeline water supply through leachate. 
Table 7.29: Absence of Drainage around the Houses 
Category Ranges Total No. of Wards Per cent of Toatal Wards 
Very High 42.18-49.46 9 8.18 
High 23.23-42.17 19 17.27 
Medium 13.25-23.22 13 11.82 
Low 10.13.24 25 22.73 
Very Low 1.03-10.12 44 40 
Source: Based on sampled Household Survey (2005-2006) 
Under high to very high category, 23.23 to 49.46 per cent households claimed that 
they don't have drainage aroimd their house, are foimd in 25.45 per cent wards of the city 
courited 28 wards (Fig 7.41). Some of the wards are Jankipuram, Shankarpurva, Balak Ganj, 
Mallahitola, Haider Ganj, Alam Nagar, Kharika, Chinhat, Sarojini Nagar etc. 13.25 to 23.22 
per cent households reported that they don't have drainage around the house comes under 
medium category of absence of drainage around the house (Table 7.29 & Fig 7.41) spread 
over 11.82 per cent wards of the city consisting of 15 wards. Low to very low category of 
absence of drainage around the house covers 62.73 per cent wards of the city counted 69 
wards, households' lies in between 1.02 to 13.25 per cent. Some of the wards are Hazrat 
Ganj, Raja Ram Mohan Roy, GolaGanj, Raza Bazar, Jal Sansthan, Tilak Nagar, Kashmiri 
Mohallah, Chowk, Ali Ganj, Nirala Nagar, Nishat Ganj, Gomti Nagar, Indira Nagar, Guru 
Govind Singh etc (Fig 7.42.a). 
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7.2.1.10 Open Drainage around the Houses 
Proper drainage system decreases health risk very much because there is no ground 
left for breeding of mosquitoes and other vectors. The drainage system of Lucknow city has 
been divided into two zones i.e. CIS Gomti side and Trans Gomti side, have two trunk sewers 
with some scattered pockets. Both trunks are along the river Gomti on both sides. But most 
sewer trunks are defunct, due to extensive housing and other commercial activities resulting 
in spreading of sewage and overflowing surface drains. 
In this regard it is important to notice that the spatial pattern of open drainage 
system in Lucknow city. Table 7.30 clearly exhibits that, under high to very high category 
91.42 to 98.99 per cent of the households reported that they dispose the waste water in open 
drains constitute 48.18 per cent wards of the city consisting of 53 wards. Under this group 
some of the wards are Mallahitola, Daulat Ganj, Jal Sansthan, Aishbagh, Sarojini Nagar, 
Kharika, Alam Nagar, Chowk, Gola Ganj, Ayodhyadas Nagar, Kalwin College, Chinhat, 
Ismail Ganj, etc (Fig 7.42.b). 
Table 7.30: Open Drainage around the House 
Category Ranges Total No. of Wards Per cent of Toatal Wards 
Very High 96.36-98.99 23 20.91 
High 91.42-96.35 30 27.27 
Medium 89.56-9L4I 29 26.36 
Low 76.99-89.55 14 12.73 
Very Low 51.15-76.98 14 12.73 
Source: Based on sampled Household Survey (2005-2006) 
26.36 per cent wards of the city, i.e. 29 wards, come imder medium category of 
open drainage around the house. In these wards 89.56 to 91.41 per cent households have 
stated that they dispose off the waste water into the open drains. Low to very low category of 
open drainage aroimd the house are found in 25.46 per cent wards of the city, occupying 28 
wards, such as Hazrat Ganj, Murli Nagar, Gomti Nagar, Ali Ganj, Nirala Nagar, Indira 
Nagar, Vivekanandpuri etc. In these wards 51.15 to 89.55 per cent of the households reported 
(Fig 7.43) that they have open drainage around the house and they dipose waste water into 
open drain (Plate 7.9). 
7.2.1.11 Waste Water around the House 
Presence of waste water around house provides breeding ground for the mosquitoes 
and poses serious threat to health. Table 7.31 and Fig 7.44 reveal that 45.25 per cent to 65.28 
per cent households have reported that they dispose off waste water around the house (Plate 
7.11), occupies 30 per cent wards, consisting of 33 wards. Some of the wards are Amber 
Ganj, Jankipuram, Shankar Purwa, Dali Ganj, Mallahitola, Haider Ganj, Alam Nagar, 
Kahrika, Lalbahadur Shastri Nagar, Gola Ganj etc. 
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Under medium category 30.09 per cent to 45.24 per cent households have claimed 
that the waste water disposed off around the house are found in 19.09 per cent wards, 
consisting of 21 wards. Under low to very low category of wastewater around the house, 
10.08 to 30.08 per cent of the households have reported that wastewater from the house is 
being dispose off around the house. 
Table 7.31: Waste Water around the House 
Cateeory Ranees Total No. of Wards Per cent of Total Wards 
Very High 55.22-65.25 13 11.82 
High 45.25-55.21 20 18.18 
Medium 30.09-45.24 21 19.09 
Low 19.08-30.08 22 20 
Very Low 10.08-19.07 34 30.91 
Source: Based on Sampled Household Survey (2005-2006) 
It accounts 50.91 per cent wards of the city occupying 56 wards. Some important 
wards come under this category are Rakab Ganj, Husainabad, Chowk, Hazrat Ganj, Murli 
Nagar, Nirala Nagar, Gomti Nagar, Ali Ganj, Kesri Khera, Guru Govind Singh Nagar etc. 
(7.42.C). 
7.2.1.12 Water Logging 
Water logging around the houses is the cause of major health risk. Stagnation of 
water provides breeding ground for vector, results vector borne disease like Malaria, 
Fileriasis, and Dengue. Figure 7.45 shows that peripheral zone of the city come under 
maximimi water logging. Table 7.32 shows that under high to very high category, 15.28 to 
48.78 per cent of the households have claimed maximiun water logging in their Mokallah, 
which accounts 32.73 per cent wards of the city i.e. 36 wards. These wards are Faizullah 
Ganj, Dali Ganj, Shankarpurva, Ayodhyadas, Chinhat, Lalbahadurshastri Nagar, Kanhiya 
Madhopur, Kashmiri Mohallah, Kharika, Sarojini Nagar, etc. 
Table 7J2: Water Logging 
Category Ranges Total No. of Wards Per cent of ToatI Wards 
Very High 24.79-48.78 13 11.82 
High 15.28-24.78 23 20.91 
Medium 11.11-15.27 29 26.36 
Low 8.2-11.10 33 30 
Very Low 0-8.1 12 10.91 
Source: Based on sampled Household Survey (2005-2006) 
Under medium category, 11.11 to 15,27 per cent households have stated that they 
often found water logging in their Mohallahs and around the house, occupying 26.36 per cent 
wards consisting of 29 wards. Under low to very low category 0 to 11.10 per cent of the 
households reported about the water logging in their Mohallahs and around the houses are 
found in 40.91 per cent wards of the city occupying 45 wards (Fig 7.45). 
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Some of the wards are Hazrat Gary, Murli Nagar, Hussainabad, Gomti Nagar, Indira 
Nagar, Aminabad, Gola Gary, Ali Ganj, Nirala Nagar etc (Fig 7.42.d). The problem of water 
logging is very common in old built up area, because of faulty system of drainage and also 
absence of drains in most of the places there (plate 7.12). 
Plate 7.12 Both Rain and Waste Water Logging 
7.2.2 Spatial Analysis of Water Related and Water Bom Diseases 
Adequate and clean water supplies as well as better sanitary condition are the prime 
necessity of good health of the commimity. But if it is found poor maintained drainage and 
failure of water supply system causes the outbreak of many health risks. 
For the present analysis some water bom and water related diseases are taken into 
consideration, these are as Malaria, Fileriasis, Jaundice, Hepatitis 'A', Diarrhoea, Dysentery, 
Cholera, Round Worm Infestation, Typhoid, Dengue Fever, Ameobiasis and Gastroenteritis. 
7.2.2.1 Malaria 
Malaria is a protozoal disease caused by infection with parasites of the genus 
Plasmodium and transmitted to man by certain species of infected female Anophelies 
mosquito.^^ Symptoms of Malaria include Fever, headache, and vomiting and usually 
between 10 and 15 days after the mosquito bites.^ "* Main factor responsible for incidence of 
Malaria are poor sanitation, water logging around the houses or in the Mohallah, ill 
ventilation and ill lighted house which provide ideal indoor resting places for mosquitoes. 
It is observed that under very high to high per centage of Malaria affected household ranges 
in between 50.07 to 75 per cent, are spread over 58.18 per cent wards of the city i.e. 63 
wards. Some of the important wards are Mallahitola, DaulatGanj, Kanhiya Madhopur, 
AmberGanj, Garhipeer Khan, Abdul Hameed, Aminabad, GolaGanj, FaizuUaGanj, 
Shankarpurwa, Ayodhyadas Nagar, Dali Ganj Kharika etc. These wards are found mostly in 
the old part of the city (Fig7.46.a). 
Show, R.W. et al. (2005), The global distribution of clinical episodes of Plasmodium falciparum malaria. Nature, 
Vol.434, pp. 214-217. 
WHO (2000), Tech. Rep. SerNo. 892. 
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Table 7.33: Incidence of Malaria 
Category Ranees Total No. of Wards Per cent of Total Wards 
Very High 65.85-75 21 19.09 
High 50.07-65.84 43 39.09 
Medium 39.6-50.06 16 14.55 
Low 3L25-39.5 17 15.45 
Very Low 3.9-3L24 13 11.82 
Source: Based on sampled Household Survey (2005-2006) 
These wards are found mostly in old, central and peripheral zone of the city, it is 
attributed to poor sanitation, water logging and ill drainage sytem. Under medium category of 
Malaria affected households ranges lie in between 39.6 to 50.06 per cent are spread over in 
14.55 per cent wards of the city i.e. 16 wards (Fig 7.47). Under low to very low category of 
Malaria affected households lie in between 3.9 to 39.5 per cent are spread over in 27.27 per 
cent wards of the city that is 30 wards (Table 7.33). Some of the wards are Ganesh Ganj, 
Chanderbhanugupt, Rajajipuram, Vivekanandpuri, Gomti Nagar, Ali Ganj, Indira Nagar, 
Hazrat Ganj, Murli Nagar etc. These areas are facilitated with well maintained drainage 
system and no water logging. 
7.2.2.2 Fileriasis 
Fileriasis is infection with the Fileriasis worms, wuchereria bancrofti, Burgia 
Malayi or B timori. These parasites are transmitted to human through the bite of an infected 
mosquito and develop into adult worms in the lymphatic vessels, causing severe damage and 
swelling. The disease manifestations such as lymphangitis, lymphadentis, elephantiasis of 
genital legs and arms wells.^ ^ Poor drainage, water logging, illiteracy, poor sanitation and 
overcrowding are major risk factor for Fileriasis. 
It has been observed that (Table 7.34 & Fig 7.48) under very high to high category of 
Fileriasis affected households are found in Mallahitola, Daulat Ganj, Amber Ganj, Garhipeer 
Khan, FaizuUa Ganj, Shankarpurwa, Ayodhadas Nagar, Dali Ganj, Kharika, Bazarkaliji, Dali 
Ganj, Chinhot etc. in these wards Fileriasis affected households range from 9.23 to 37.5 per 
cent, occupying 22.73 per cent wards of the city that is 25 wards. 
Table 7.34: Incidence of Fileriasis 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 13.86-37.5 6 5.45 
High 9.23-13.85 19 17.28 
Medium 6.22-9.22 13 11.82 
Low 3.33-6.21 39 35.45 
Very Low 0-3.32 33 30 
Source; Based on sampled Household Survey (2005-2006) 
35 
36 
Park,cip.c/r. (2005),p.213. 
Sabesan, S. (2006), Delimitation of Lymphatic Liberiasis Transmission Risk Areas: A Geo-Environmcntal Approach, 
Fileria Journal, Vol.5, pp. 1-6. 
250 
VII* Chapter 
Under medium category of Fileriasis affected households lies in between 6.22 to 
9.22 per cent, are found in the 11.82 per cent wards of the city that is 13 wards. Under low to 
very low category of Fileriasis affected households are found in 65.45 per cent wards of the 
city that is 72 wards ranges in between 0 per cent to 6.21 per cent wards. Some of the 
important wards included such as GaneshGanj, Chanderbhangupt, Vivekakandpuri, Gomti 
Nagar, AliGanj, Indira Nagar, Hazrat Ganj, MurliNagar, Abdulhameed, Aminabad, Gola 
Ganj, Ibrahimpur etc. The analysis reveals that Fileriasis affected households are foimd in the 
old part and northern peripheral zone of the city (Fig 7.46.b) because of poor sanitation, open 
drainage and absence of drainage around the house. 
7.2.2.3 Dengue Fever 
Dengue Fever is the most common arthropod-borne self-limiting viral disease with 
clinical spectrum ranging from asymptomatic infection to life threatening shock, so called 
Dengueshock syndrome. Haemoconcentration and thrombocytopenia are the distinctive 
features of Dengue hemorrhagic Fever."''' Dengue Fever is transmitted by mosquito vector. 
Aedes aegypti and Ae, Albopictus (Vazeilles).^ ^ Some of the factors responsible for Dengue 
Fever are as, artificial container for storage of water as well as residual water in air cooler and 
poor drainage system. It has been observed that under very high to high category of Dengue 
Fever affected households ranges from 26.32 to 79.69 per cent, are found in 36.36 per cent 
wards of the city that is 40 wards (Table 7.35 & Fig 7.49). 
Table 7.35: Incidence of Dengue Fever 
Category Ranees Total No. of Wards Per cent of Total Wards 
Very High 36.11-79.69 11 10 
High 26.32-36.10 29 26.36 
Medium 18.9-26.31 35 31.83 
Low 14.81-18.8 17 15.45 
Very Low 6.1-14.80 18 16.36 
Source: Based on sampled Household Survey (2005-2006) 
Some of the important wards belong to this group are as Mallahitola, DaulatGanj, 
Kanhiyamadhopur, AmberGanj, Garhipeer Khan, FaizullaGanj, IndirapriyadarshiniNagar, 
Ashokazad, TriveniNagar, Qadamrasool, Aishbagh, Gola Ganj, Lalabhadurshastri Nagar, 
SarojiniNagar, Peerjalil, WazirGanj, Ayodhyadas Nagar, DaliGanj Kharika, Sheetladevi, 
Bazarkaliji, DaliGanj, Chinhat etc (Fig 7.46.c). These wards are found mostly in the 
peripheral zone of the city and interior part of the mohhalla. Under medium category of 
Dengue Fever affected households ranges in between 18.9 per cent to 26.31 per cent are 
found in the 31.83 per cent wards of the city i.e. 35 wards. 
(WHO, 1993). Monogrpah on Dengue/Dengue Haemorrphegic fever compiled by Paroset Thongchroen Regonal 
Publciation SEARO No. 22. 
Park, op.cit. (2005), p. 187. 
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Under low to very low category of Dengue Fever affected households ranges in 
between 6.1 per cent to 18.8 per cent wards, are found in the 31.81 per cent wards of the city 
that is 35 wards (Fig 7.46.c). The analysis reveals that households too much affected by the 
Dengue Fever, is found in the area of poor sanitation, kuchcha drainage, waterlogging around 
the houses and lack of awareness. 
7.2.2.4 Typhoid Fever 
Typhoid Fever is the result of systematic infection mainly by S. typhi. It is known as 
enteric Fever. '^ It is an illness caused by the bacterium Salmonella enterica serovar typhic. 
Those factors responsible for the Typhoid such as, use of contaminated water with Typhoid 
bacilli, contaminated food flies, and hands with faeces through oral route, ^ ° Pollute drinking 
water supplies, Open defecation. Lack of personal hygiene and poor sanitation are 
responsible for Typhoid. It has been observed that imder very high to high category of 
Typhoid affected households ranges lie in between 38.89 to 80.39 per cent, are found in 
49.09 per cent wards of the city i.e. is 54 wards (Table 7.36 & Fig 7.50). 
Table 7.36: Incidence of Typhoid 
Catesory Ranees Total No. of Wards Per cent of Total Wards 
Very High 5L25-80.39 11 10 
High 38.89-5 L24 43 39.09 
Medium 32.65-38.88 16 14.55 
Low 25-32.64 22 20 
Very Low 10.51-24.99 18 16.36 
Source: Based on sampled Household Survey (2005-2006) 
Some of the wards are Mallahitola, DaulatGanj, Kanhiyamadhopur, AmberGanj, 
Garhipeer Khan, FaizullaGanj, TriveniNagar, Ayodhyadas Nagar, DaliGanj, Kharika, 
Sheetladevi, Bazarkaliji, Jankipuram, Dali Ganj, Chinhat, GaneshGanj, Abdulhameed, 
Amianbad, Ambedkar Nagar, Aishbagh, Jalsansthan, Husain Ganj, Mashak Ganj etc (Fig 
7.46.d). Under medium category of Typhoid affected households range lies in between 32.65 
to 38.88 per cent, are found in 16 wards i.e. 14.55 per cent wards of the city. Under low to 
very low category of Typhoid affected households range lies in between 10.51 to 32.64 per 
cent wards, are found in 36.36 per cent wards of the city i.e. 42 wards. It has been observed 
that Typhoid affected areas are closely related with over crowding, poor sanitation, open 
drainage, use of feacal contaminated drinking water, storage of water in open container, 
inadequate water availability for personal and domestic hygiene, use of manual laterine, flush 
out dry laterine into open drainage, use of open lavatory for defecation. 
Giannella, R.A. (1996), Salmonella, Baron's medical microbiology (Baron's et al, (eds.), 4* ed. University of Texas, 
Medical Branch. 
Park, K. (2005), op.cit. p. 175. 
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7.2.2.5 Cholera 
Cholera is an acute Diaxrhoeal disease caused by V. cholerea 01 (classical or El to 
Tor), it is caused by El Tor bio type; cases range from symptomless to severe infections. It is 
characterized by sudden onset of profuse, effortless watery stool. Diarrhoea is followed by 
vomiting, rapid dehydration, muscular cramps and suppression of urine, it frequently strikes 
aduh as well as children.'*' Those factor play an important role to occurrence of Cholera are 
as Living standard, Poor hygienic condition,'*^ Poor sanitation, contaminated water and food, 
lack of education, and poor quality of life, feacally contaminated water uncontrolled water 
sources such as wells, lakes, ponds stream and rivers. ^^ 
Table 7.37: Incidence of Cholera 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 45.28-76 13 11.82 
HiRh 29.78-45.28 27 24.55 
Medium 21.7-29.77 31 28.18 
Low 14.68-21.6 22 20 
Very Low 7.41-14.67 17 15.45 
Source: Based on sampled Household Survey (2005-2006) 
It is observed that imder very high to high category of Cholera affected household 
ranges 29.78 to 76 per cent are found in the 36.37 cent wards of the city occupying 40 wards, 
(Table 7.37 & Fig 7.51) such as Mallihitola, Daulat Ganj, Kanhiyamadhopur, Amber Ganj, 
Garhipeer Khan, Ayodhyadas Nagar, Dali Ganj, Bazarkaliji, Dali Ganj, Lalbahadur Shastri 
etc. Poor sanitation, poor housing condition, lack of personal hygiene and domestic hygiene, 
lack of garbage collection, open drainage are the common phenomenon of these area where 
the high intensity of Cholera affected people are reported (Fig 7.53.a). Medium categories of 
Cholera affected household are foimd in 31 wards contributed 28.18 per cent wards of the 
city, ranges 21.7 to 29.77 per cent. It is observed that under low to very low category of 
Cholera affected households accounts 35.45 per cent wards of the city consisting 39 wards 
(7.46 to 21.6 per cent). 
7.2.2.6 Diarrhoea 
Diarrhoea is defined as the passage of loose, liquid or watery stool. These liquid 
stools are usually passed more than three times. The important factor responsible for 
occurrence of Diarrhoea is lack of personal hygiene and domestic hygiene, contaminated 
food and dirty water.'*'* Highly affected areas by the diarrheoa lies in the peripheral zone, 
central and old part of the city (Fig 7.53.b). 
Cujetanovic, B. et al. (1978), Bull. WHO, 56 supplement no. 1, p. 76. 
Spira, W.M. et al. (1980), Bull WHO, 58(5), p. 38. 
WHO (1985), Treatment and prevention of acute diarrhea. Guidelines for the trainers of Health workers, Geneva. WHO 
Ryan K.J. Ray C.G. (ed.) (2004), Shrris medical microbiology, 4* ed. McGraw Hill, p. 3. 
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Table 7.38: Incidence of Diarrhoea 
Category Ranees Total No. of Wards Per cent of Total Wards 
Very High 69.12-97.17 27 24.55 
High 50.77-69.11 37 33.63 
Medium 41.96-50.76 13 11.82 
Low 31.46-41.95 18 16.36 
Very Low 13.56-31.45 15 13.64 
Source: Based on sampled Household Survey (2005-2006) 
In this area 50.77 to 97.17 per cent persons are affected by Diarrhoea, which covers 
the 58.18 per cent wards of the city accounts 64 wards. The wards belonging to this group are 
Mallahitola, Daulat Ganj, Amber Ganj, Garhipeer Khan, Faizulla Ganj, Shankarpurwa, Dali 
Ganj, Dali Ganj, Chinhot, Alam Nagar, Ibrahimpur, Abdulhameeed, etc. Under medium 
category of Diarrhoea affected household's ranges from 41.96 to 50.76 per cent, which are 
spread over in the 11.82 per cent wards of the city, consisting 13 wards. Under low to very 
low category of Diarrhoea affected household lies in between 13.56 to 41.95 per cent and 
spread over in 30 per cent wards of the city holding 33 wards (Table 7.38 & Fig 7.52). The 
highly affected households are very much exposed to insanitation, lack of proper hygiene, 
flush out the dry laterine in open drainage from manual laterine, and subsequently 
contaminate the drinking water. 
7.2.2.7 Dysentery 
Dysentery is an infection of the digestive system caused by a bacterium shigella. 
Amoebic Dysentery by amoeba Entamoeba histolytica , it is formerly knwon as flux or the 
body flux in frequent small volume, severe Diarrhoea that shows blood in the feces along 
with-intestinal cramping and tenesmus (painfiil training to pass stool)."*^  
The factor responsible for Dysentery is imhygienic condition to live, lack of personal hygiene 
and domestic hygiene, contaminated food and water. It has been observed that under very 
high category of Dysentery affected household range 52.59 to 89.01 per cent are found in 
49.09 per cent wards of the city that is 54 wards. Such as Balak Ganj, Amber Ganj, Gola 
Ganj, Sarojini Nagar, Ayodhyadas Nagar, Dali Ganj, Chinhat, Jalsansthan, etc (Fig 7.53.c). 
Table 7.39: Incidence of Dysentery 
Category Ranges Total No. of Wards Per cent of ToatI Wards 
Very High 69.14-89.01 18 16.36 
High 52.59-69.13 36 32.73 
Medium 43.24-52.58 27 24.55 
Low 31.64-43.23 18 16.36 
Very Low 11.69-31.63 11 10 
Source: Based on sample( i Household Survei K2005-2006) 
WHO (1969), Technical Report, 421. 
255 
Vn* Chapter 
T y p h o i d 
Medium 
Ranges and Categories 
Fig 7.50 
C h o l e r a 
256 
VII*^  Chapter 
Under medium category of Dysentery affected households range Ues in between 
43.24 to 52.58 per cent, are found in the 24.55 per cent wards of the city i.e. 27 wards. Under 
low to very low category of Dysentery affected household range lies in between 11.69 to 
43.23 per cent wards are found in the 26.36 per cent wards of the city i.e. 30 wards (Fig 
7.54). Highly affected areas by Dysentery lies in the peripheral and old part of the city, these 
areas are exposed to poor sanitation, water logging, broken pipe line which may lead to 
contaminate the drinking water supply and also use of open lavatory. 
7.2.2.8 Amoebiasis 
The term amoebiasis defined as, intestinal parasitic illness which is caused by a 
single parasite called Entamoeba histolica. Gastroenteritis (Diarrhoea or Dysentery with 
abdominal pain and exhaustion) is the main symptoms of Amoebiasis. It varies from mild 
abdominal discomfort and Diarrhoea to acute fulminating Dysentery. It includes 
involvements of liver, lungs, brain, spleen, skin etc. It carries morbidity and mortality. Some 
of the important factors responsible for the amoeabiasis are as : Taking contaminated with 
cysts poor hygienic condition, contaminated drinking water supply with E. histolica. Vectors 
such- as flies, cockroaches and rodents contaminate the food and water direct oral route 
through hands and fingers nails.'** It has been observed that under very high category of 
amoebiasis affected household range lies in between 46.27 to 91.36 per cent are found in 
42.73 per cent wards of the city that is 47 wards. 
Table 7.40: Incidence of Amoebiasis 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 58.18-91.36 23 20.91 
High 46.27-58.17 24 21.82 
Medium 34.91-46.26 16 14.55 
Low 24.44-34.90 31 28.18 
Very Low 10.85-24.43 16 14.55 
Source: Based on sampled Household Survey (2005-2006) 
Some of the important wards are as, Mallahitola, Daulat Ganj, Amber Ganj, Garhipeer 
Khan, Chowk, Ba2arkaliji, Dali Ganj, Ganesh Ganj, Aminabad, Labour Colony, Aishbagh, 
Husain Ganj, etc. Under medium category of amoebiasis affected households comes in 
between 34.91 to 46.26 per cent are found in the 16 per cent wards of the city that is 14.55 
wards. Under low to very low category of amoebiasis affected household lies in between 
10.85 to 34.90 per cent wards are found in the 42.73 per cent wards of the city that is 47 
wards (Table 7.40 & Fig 7.55). 
Park, P. (2005), op.cit. p. 192-193. 
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It has been observed that high amoebiasis affected areas are associated with the over 
crowding, poor sanitation, open drainage, contaminated drinking water due to the leakage of 
pipeline, storage of water in open container, inadequate water availability for personal and 
domestic hygiene, use of manual laterine, flush out dry laterine into open drainage and field. 
7.2.2.9 Hepatitis 'A' 
Hepatitis 'A' may be defined as infection of the liver caused by any of half dozen 
viruses. Besides Hepatitis 'A' and B viruses, C, D, F and G have also been identified today, I 
have considered only Hepatitis 'A' and B. Hepatitis 'A' (formerly known as "infections" 
Hepatitis 'A' or epidemic Jaundice) is an acute infectious disease caused by Hepatitis 'A' 
virus with symptoms of such as Fever, chills, headache, fatigue, generalized weakness and 
aches followed by anorexia, nausea, vomiting, dark urine and Jaundice."*' Poor sanitation, 
overcrowding, lack of personal and domestic hygiene, contaminated food, feacal 
contaminated drinking water supply, use of contaminated syringe are some of the important 
factor which are responsible for Hepatitis 'A', 
It has been observed that under high to very high category of Hepatitis 'A' affected 
household comes in between 23.64 to 96.43 per cent, are found in 37.26 per cent wards of the 
city that is 41 wards (Table 7.41 and Fig 7.56). Those wards belong to this group are as 
Mallahitola, Daulat Ganj, Amber Ganj, Garhipeer Khan, Qadamrasool, Sarojini Nagar, 
Ayodhyadas Nagar, DaliGanj, Bazarkaliji, Husainabad, Kanhiyamadhopur, Jalsansthan, 
Rajabazar, Amianbad, etc. These wards are found in central and old part of the city. 
Table 7.41: Incidence of Hepatitis 'A' 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 33.33-96.43 18 16.36 
HiRh 23.64-33.32 23 20.90 
Medium 17.91-23.63 27 24.55 
Low 13.33-17.90 26 23.64 
Very Low 3.9-13.32 16 14.55 
Source: Based on sampled Household Survey (200S-2006) 
Under medium category of Hepatitis 'A' affected household comes in between 17.91 
to 23.63 per cent are found in the 24.55 per cent wards of the city that is 27 wards. Under low 
to very low category of Hepatitis 'A' affected households range lies in between 3.9 to 17.90 
per cent wards are found in the 38.19 per cent wards of the city that is 42 wards. It is clear 
from the Figure that Hepatitis 'A' prone areas are exposed to overcrowding, poor sanitation, 
lack of personal hygiene, use of contaminated water without any precaution, and lack of 
awareness. 
Pemillo, R.P. (1990), Factor influencing response to interferon in chronic hepatitis: Implication for Asian and 
western Population, Weppe/o/ogy, vol. 12, pp. 1433-1436. 
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7.2.2.10 Jaundice 
Jaundice also known as icterus is yellowish discoloration of the skin, conjunctiva 
and mucous membranes caused by hyperbilirubinemia, the concentration of bilirubin in the 
blood must exceed 2-3 mg/dl for the coloration to be easily visible. Bilirubin is produced 
from the breakdown of heme, mostly jfrom hemoglobin and red blood cells; in this condition 
liver does not work properly. Responsible factors of Jaundice are drinking too much 
alcohol, use of illegal drugs, feacal contamination of drinking water, poor sanitation, over 
crowding and unhygienic condition of living, lack of personal and domestic hygiene. It has 
been observed (Table 7.42. Fig 7.58) that imder very high to high category of Jaundice 
affected household ranging 37.78 to 89.8 per cent is found in 43.64 per cent wards of the city 
that is 48 wards. 
Table 7.42: Incidence of Jaundice 
Category Ranees Total No. of Wards Per cent of ToUl Wards 
Very High 54.72-89.8 13 11.82 
High 37.78-54.71 35 31.82 
Medium 29.7-37.77 29 26.36 
Low 24.1-29.6 20 18.18 
Very Low 10.38-24.0 13 11.82 
Source: Based on sampled Household Survey (200S-2006) 
The wards belong to tiiis group are as (Fig 7.57.b) Mankameshwar Mandir, Labour 
colony, Mallahitola, Daulat Ganj, Amber Ganj, Garhipeerkhan, Sarojini Nagar, Peerjalil, Dali 
Ganj, Kanhiyamadhopur, Jalsansthan, Aminabad, Bhawani Ganj, Maulvi Ganj, Mashak Ganj, 
etc. they are mainly found in the central and old part of the city. Under medium category of 
Jaundice affected households ranges in between per cent to 29.7 to 37.77 per cent are found 
in the 26.36 per cent wards of the city i.e. 29 wards. Under low to very low category of 
Jaundice affected households ranges in between 10.38 to 29.6 per cent wards are found in the 
30 per cent wards of the city i.e. 33 wards. It has been observed that highly affected areas are 
found in old built up areas, core zone of the city and peripheral areas dotted with slum 
dwellers. These areas are exposed to all causative factor of Jaimdice. 
7.2.2.11 Gastroenteritis 
Gastroenteritis is the irritation and inflammation of the digestive tract. This condition 
may cause abdominal pain, vomiting and Diarrhoea, it is caused by viral infection or bacteria 
in cavity passed from one person to another.'*' The factors responsible for the Gastroenteritis 
are contaminated food, feacal contaminated drinking water, poor sanitation, lack of personal 
and domestic hygiene, alcohol or tobacco use. 
http ://en. wikipedia.org/wiki/jaundice  
www.mayoclinic.com/health/viralgastroenteritis 
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It has been observed that under very high-to-high category of Gastroenteritis affected 
household range Hes in between 52.48 to 91.45 per cent is found in 41.82 per cent wards of 
the city i.e. 46 wards. Some of wads come under this group some wards are as Sewagram, 
Mallahitola, Daulat Ganj, Amber Ganj, Garhipeer Khan, Chowk, Aishbaghy, Gola Ganj, 
Ayodhyadas Nagar, aliGanj, Chinhat, etc (Fig 7.58.c). The wards belong to this category are 
found mostly in the central and old part of the city. Under medium category of Gastroenteritis 
affected households ranges in between 42.86 to 52.48 per cent are found in the 21.82 per cent 
wards of the city i.e. 24 wards. 
Table 7.43: Incidence of Gasteroenteritis 
Category Ranges Total No. of Wards Per cent of Total Wards 
Very High 61.54-9143 21 19.09 
HiRh 52.48-61.45 25 22.73 
Medium 42.86-52.47 24 21.82 
Low 31.75-42.85 23 20.91 
Very Low 13.22-31.74 17 15.45 
Source: Based on sampled Household Survey (2005-2006) 
Under low to very low category of Gastroenteritis affected households range lies in 
between 13.22 to 42.85 per cent wards are found in 36.36 per cent wards of the city that is 40 
wards (Table 7.43 & Fig 7.59). Highly affected areas are mostly found in central and old part 
of the city. 
7.2.2.12 Roundworm infestation 
The round worm also known as Ascaris humbricoides or the large intestinal human 
Roundworm. The Ascaris cause an infection known as ascarisis. Severe infections can result 
in vomiting, restlessness, blockage of intestine resulting extreme abdominal pain. Factors 
responsible for Roundworm infestation are poor sanitation, feacal contaminated drinking 
water, contaminated food, faecal oral route through infected fingers and nails, lack of proper 
hygiene, and inadequate water for personal hygiene. 
Table 7.44: Incidence of Round Worm Infestation 
Category Ranees Total No. of Wards Per cent of Total Wards 
Very High 70.18-93.94 30 27.27 
HiRh 52.31-70.17 28 25.45 
Medium 40.26-52.30 17 15.45 
Low 32.14-40.25 15 13.64 
Very Low 13.56-32.13 20 18.19 
Source: Based on Sampled Household Survey (2005-2006) 
It has been observed that under high to very high category of Roimd worm 
infestation affected household lies in between 52.31 to 93.94 per cent are found in 52.72 per 
cent wards of the city i.e. 58 wards (Table 7.44 & Fig 7.60). 
www.wormtreat.com 
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It lies in the peripheral zone of the city characterized by open drainage, water 
logging contaminate pipe line water through leakage points. Under medium category of 
Round worm infestation affected households lies in between 40.26 to 52.30 per cent, are 
found in 15.45 per cent wards of the city i.e. 17 wards. Under low to very low category of 
Round worm infestation affected households ranges in between 13.56 to 40.25 per cent 
wards, are found in the 31.83 per cent wards of the city i.e. 35 wards. Analysis reveals that 
highly infected household is found in central and old part of the city. These areas are exposed 
to all the probable factor of infections are found i.e. feacal contaminated water, poor 
sanitation, inadequate water availability for the personal hygiene and domestic hygiene, 
drinking water stored in open container etc. 
7.2.3 Impact of Household Water PoUution (Water Supply and Sanitation Condition) on 
Health- A Quantitative Analysis 
To examine the impact of indoor air pollution on the health of the people of the study 
area, some diseases have been taken into consideration. Karl Pearson's technique of 
coefficient of correlation has been adopted the significance of their ciorrelation has been 
tested with student't' test technique at 108 degree of freedom. It is observed that the 
(independent) variables of water supply and sanitation condition are positively correlated to 
all the (dependent) variables diseases at high degree (Table 7.45). Their correlation is 
significant at 1 per cent level with exception X2.1 with the ¥2,10 (r= 0.269) at 2 per cent level 
of significant. It is also observed that, though the variables of water supply and sanitation 
condition are significantly correlated to the diseases at 1 per cent level, but their degree of 
relationship is highly varies firom one another. 
Highest degree of correlation i.e. 84 per cent is observed between the X2.2 and yjn and 
lowest i.e. 26 per cent correlation is observed between X2.1 and y2.io, though both are 
significant at 1 per cent level. Not a single variable correlated with less than 20 per cent r 
value. From the positive association between independent (water supply and sanitation 
condition) and dependent (diseases) variables reveals the fact that all the dependent variables 
are significantly correlated with the independent variables either drinking water got from tap 
water installed in the house or fi-om public sources, both are contaminated because of leakage 
of pipe lines and they are passesss through open drains. Thus, the occurrences of dieases are 
directly correlated to the level of deteriorated water quality. 
Futher, their linear relationship has been presented through scatter diagram. Figure 
7.61 - 7.72 depicts the linear relationship between independent (x) and dependent (y) 
variables. It is determined with fit regression equation i.e., y = 0.7121x+39.412 (written on 
eah scatter digram) 
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For better understanding of its impact on human health at varying degree, their 
correlations have been grouped into four categories on the basis of their r value are, less than 
20 per cent, 20-40 per cent, 41- 60 per cent, and more than 60 per cent. Table 7.46 further 
reveals that the water bom and water related diseases neither poorly correlated with r value 
less than 20 per cent nor very strongly with r value more than 60 per cent are related to the 
irregular water supply with exception of Typhoid (r=61). The diseases i.e. Jaundice, 
Ameobiasis, and Gastroenteritis are associated with it having degree of correlation 20-40 per 
cent. 41-60 per cent correlation is observed in the relationship of irregular water supply with 
diseases like Malaria, Fileriasis, Hepatitis 'A', Diarrhoea, Dysentery, Cholera, Typhoid, and 
Dengue Fever. Further their linear relationship may be determined through best fit regression 
equation (Fig 7.61), it also shows the coefficient of determination (R^). 
Ameobiasis is the only disease which is associated with public sorce of water supply 
shows the value of correlation less than 60 per cent. However the diseases like Malaria, 
Fileriasis, Jaundice, Cholera, Typhoid, Dengue Fever, Roundworm infestation. Dysentery, 
Diarrhoea, Hepatitis 'A', and Gastroenteritis with this factor are identified with the degree of 
correlation more than 60 per cent. While not a single disease is strongly associated with 
public source of water with r value less than 20 per cent. Figure 7.62 explains their linear 
relationship, it may be determine by best fit regression equation, display on each diagram. 
The variable unsatisfactory supplied water quality is correlated to the diseases i.e. 
Ameobiasis, Jaundice and Gastroenteritis, at 41-60 per cent degree of correlation. More than 
60 per cent correlation is observed in the relationship of unsatisfactory supplied water 
quality with diseases like Malaria, Filerasis, Dengue Fever, Typhoid, Cholera, Dirrhoea, 
Dysentery, Hepatitis 'A' and Roundworm infestation. Among them the highest correlation 
found (r= 811) with the disease Dysentery followed by Dengue Fever (r = 0.786). Their 
coefficient of determination (R) present on Figure 7.63 which also exhibit the linear 
relationship between independent variables X2.3 and dependent variables ya.i - y2.i2-
The variable storage of drinking water in open container is associated with majority 
of the diseases at 41-60 per cent degree of correlation i.e. Roimdworm infestation. Hepatitis 
'A', Diarrhoea, Dysentery, Cholera, Typhoid, Dengue Fever, Ameobiasis, Gastroenteritis, 
and Fileriasis. Rest of the diseases like Malaria and Jaundice are asoociated with it at the 
degree of correlation more than 60 per cent. However, it has highest degree of correlation i.e. 
72 per cent with Jaundice followed by Malaria 61 per cent. For easy understanding of 
relationship between independent variable X2.4 and dependent variables y2.1-y2.12, the value of 
coefficient of determination (R )^ display on each scatter diagram in Figure 7.64. 
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Relationship between Public Source of Water Supply and Incidence of Diseases 
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Relationship between Storage of Water in Open 
Container and incidence of Diseases 
Lucknow City (2005-2006) 
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Ameobiasis and Gastroenteritis diseases are associated with bathroom and toilet not 
present in the house with r value ranging in between 41-60 per cent and rest of the diseases 
are correlated with r value more than 60 per cent i.e. Malaria, Fileriasis, Jaundice, Hepatitis 
'A', Diarrhoea, Dysentery, Cholera, Roimdworm infestation, Typhoid, and Dengue Fever. 
Among them highest correlation is estimated with the disease Malaria (r= 0.74) followed by 
Dysentery (r=0.74). Cholera (r=0.74) and so on. Their linear relationship can be understand 
by the Figure 7.65, this Figure determine the deviation of one from other and also show that 
the depenedent variable tend to increase as independent variable increase. 
The diseases i.e. Ameobiasis, Gastroenteritis, Roimdworm infestation and Typhoid 
are related to open bathroom with r value of ranging 41-60 per cent. But majority of the 
diseases are associated with open bathroom with r value of correlation more than 60 per cent 
are. Malaria, Fileriasis, Jaundice, Hepatitis 'A', Diarrhoea, Dysentery, Cholera, and Dengue 
Fever. Highest degree of correlation i.e. 72 per cent is identified in the association between 
open bathroom and Malaria. Figure 7.66 depicts the linear relation between X2.6 and yi.rYi.n, 
it also shows coefficient of determmation (R ). 
The diseases like Ameobiasis and Gastroenteritis are correlated to manual use of 
latrines with r value ranging 41 to 60 per cent, rest of the diseases showing high degree of 
correlation i.e. more than 60 per cent are. Malaria, Fileriasis, Jaundice, Hepatitis 'A', 
Diarrhoea, Dysentery, Cholera, Roimdworm infestation. Typhoid, and Dengue Fever. 
Among them manual use of latrines is correlated to Hepatitis 'A' with highest degree of 
correlation (76 per cent) followed by Jaundice (75 per cent) and so on. Their coefficient of 
•y 
determination (R ) put on each scatter diagram in Figure 7.67, for easy understanding of the 
linear relationship between X2.7 and y2.1-y2.12-
The independent variable disposal of feacal matter recorded higher degree of 
relationship with almost all the diseases. Table 7.46 exhibits that, it is correlated to only 
three diseases (i.e. Roundworm infestation, Ameobiasis and Gastroenteritis) degree of 
relationship ranging 41-60 per cent. More than 60 per cent correlation is observed among 
Malaria, Hepatitis 'A', Diarrhoea, Dysentery, Cholera, Typhoid, Dengue Fever, Jaundice 
and Fileriasis. The highest degree of relationship is observed with Jaundice (74 per cent), 
followed by Hepatitis 'A' (72 per cent). Linear relationship of the independent variable X2.8 
and y2.i- y2.i2 can be under stand by the fit regression equation display on each scatter 
diagram in Figure 7.68. 
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Relationship between Bathroom and Toilet Not Present in the 
House and Incidence of Diseases 
Lucknow City (2005-2006) 
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Relationship between Open Bathroom and Toilet and Incidence of Diseases 
Lucknow City (2005-2006) 
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-
Relationship between Use of Manual Toilet and Incidence of Diseases 
Lucknow City (2005-2006) 
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Relationship between Improper Disposals of Feacal Matters from 
Manual Latrines and Incidence of diseases 
Lucknow city (2005-2006) 
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It is exhibited from the Table 7.46 that, the independent variable, absence of drainage 
around the house is positively correlated to the diseases, i.e. Ameobiasis, Gastroenteritis and 
Roundworm infestation with its degree 41-60 per cent. The rest of the diseases, i.e. 
associated with the factor drainage not exist around the house with their correlation value 
more than 60 per cent. Among them highest 83 per cent correlation is identified in the 
association between this factor and the disease Jaundice followed by Cholera (76 per cent). 
Further, their relationship has been presented through scatter diagram. Figure 7.69 depicts 
the linear relationship between independent variable X2.9 and dependent variables yi i-y2.i2, it 
may be determined with fit regression equation written on each scatter diagram. 
Table 7.46 exhibits that the variable open drainage around the houses is associated 
with the occurrence of diseases i.e. Ameobiasis, Gastroenteritis, Roundworm, Jaundice and 
Fileriasis with value of correlation ranging in between 41-60 per cent. But the values of 
correlation more than 60 per cent is identified in relationship with rest of the diseases such as 
Malaria, Hepatitis 'A', Diarrhoea, Dysentery, Cholera, Typhoid, and Dengue Fever. Among 
them Typhoid Fever has highest degree of association (72 per cent) followed by desentry 
and Dengue Fever (71 per cent). For better understanding of their relationship coefficient of 
determination (R )^ equation put on display on each scatter diagram in Figure 7.70. 
The diseases Ameobiasis and Gastoenteritis are correlated to waste aroimd the house 
with r value ranging 41 to 60 per cent. Rest of the diseases like Roundworm infestation, 
Malaria, Fileriasis, Jaundice, Hepatitis 'A', Diarrhoea, Dysentery, Cholera, Typhoid, and 
Dengue Fever are correlated with it more than 60 per cent. It is also observed that Cholera 
and Dengue Fever with highest degree of correlation i.e. r=0.787per cent and r= 0.785 
respectively. Further, their linear relationship presented by the Figure 7.71, it determine the 
deviation from independent variable X2.11 and dependent variables y2.1-y2.12, by fit regression 
equation. 
Same as manual use of latrines and waste water aroimd the house, the variable, water 
logging have an association with the diseases i.e. Ameobiasis, Gastroenteritis with degree of 
correlation ranging between 41-60 per cent. However, more than 60 per cent degree of 
correlation has been identified with rest of the diseases like Roundworm infestation, Malaria, 
Fileriasis, Jaundice, Hepatitis 'A', Diarrhoea, Dysentery, Cholera, Typhoid, and Dengue 
Fever (Table 7.46). Highest degree of correlation i.e. 82 per cent is observed with the disease 
Dysentery and 81 per cent with the diseases like Hepatitis 'A', Typhoid, and Dengue Fever 
(Table 7.45). Figure 7.72 exhibits their linear relationship and also shows coefficient of 
determination (R )^. 
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Relationship between Absences of Drainage around the 
House and Incidence of Diseases 
Lucknow City (2005-2006) 
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Relationship between Open Drainage and Incidence of Diseases 
Lucknow City (2005-2006) 
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Relationship between Waste water around the 
house and incidence of diseases 
Lucknow City (2005-2006) 
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Relationship between Water Logging and incidence of Diseases 
Lucknow City (2005-2006) 
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The over all study (Table 7.46) reveals that all the dependent variables are highly 
correlated with all the independent variables more than 60 per cent except Jaundice, 
Ameobiasis and Gastroenteritis with r value 20 to 40 per cent to irregular water supply. Not 
a single dependent variable correlated with r value of less than 60 per cent. 
7.2.4 Intensity of Household Water Pollution (Water Supply and Sanitation Condition) 
Analysis of intensity of water pollution based on composite mean z-score, clearly 
reveals, that very high intensity of household water pollution is among 15 wards found in i.e. 
13.64 per cent wards of the city, ranging in between with CS (composite mean z-score) 0.53 
to 1.94 including Daulat Ganj, Mallahitola, Lohiya Nagar, Qadam Rasool, Sarojini Nagar 
and Ayodhyadas Nagar etc., they are found mostly in old and southern peripheral zone of the 
city. High intensity ranging -0.16 to 0.52 are found in 51 wards i.e. 46.36 per cent of total 
wards of the city (Table 7.46), some of the wards are Husainabad, Chowk, Aminabad, 
Hazrat Ganj, Murli Nagar, Bhawani Ganj, Lalbahadushastri Nagar, Ibrahimpur, Dali Ganj 
and Kashmiri Mohallah. These wards are mostly found in old, central part of the city and 
Trans Gomti side (Fig 7.73.a). Mediimi intensity of water pollution lies in between -0.47 to -
0.20 is found in the 26 wards i.e. 23.64 per cent wards of the city. 
Table 7.47: Intensity of Households Water Pollution 
Category Range (CS) Total No. of Wards Per cent of Total Wards 
V.High 0.53-1.94 15 13.64 
High -0.16-0.52 51 46.36 
Medium -0.47- -0.20 26 23.64 
Low -0.75 - -0.50 11 10.00 
V.Low -1.13--0.80 7 6.36 
Source: Based on Field Survey (2005-2006) 
Low intensity comes in -0.75 to -0.50 CS value, is found in the 11 wards which 
holding 10 per cent wards of the city. Very low intensity of water pollution (-1.13 to -0.80 
CS) covers 6.36 per cent wards of the city i.e. 7 wards of the total wards. Low and very low 
water pollution areas are found mostly in middle and Eastern part of the city. 
7.2.5 Intensity of Water Bom and Water Related Diseases 
Spatial analysis of intensity of water bom and water related diseases is exhibited in 
Table 7.48, which reveals that very high intensity of diseases are found in 12 wards i.e. 
10.91 per cent wards of the city, ranging 0.78 to 2.78 CS. Some of the wards are Mallahitola, 
Daulat Ganj, DaliGanj, Faizullah Ganj, Shaheed Bhagat Singh etc. These wards are lying in 
the central, old and peripheral parts of the city. Thus, these areas having high intensity of 
water pollution and more prone to health risks. High intensity of incidence of diseases 
ranging in between 0.08 to 0.77 CS are found in 53 wards, holding 48.18 per cent wards of 
the city, they are mostly found in the central, old and peripheral part of the city. 
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Table 7.48: Intensity of Incidence of Water Bom and Water Related Diseases 
Category Range (CS) Total No. of Wards Per cent of Total Wards 
V. High 0.78-2.78 12 10.91 
High 0.08-0.77 53 48.18 
Medium -0.55-0.07 15 13.64 
Low -0.81--0.60 12 10.91 
V. Low 
-1.16--0.89 18 16.36 
Source: Based on Field Survey (2005-2006) 
Some of the wards are Raja Bazar, Kashmiri Mohallah, Aminabad, Gola Gary, 
Husain Ganj, Ayodhyadas Nagar, Dali Ganj, Sarojini Nagar, and Kharika etc. It is attributed 
to the lack of awareness, insanitation, consumption of contaminated water and stagnation of 
water. Medium intensity of incidence of diseases are found in 15 wards which occupying 
13.64 per cent wards of the city, lies in between -0.55 to 0.07 CS. Some of the wards are 
Chowk, Triveni Nagar, Bazarkaliji, Peerjalil, Rajavijlipasi etc. Low intensity of incidence of 
diseases ranging -0.81 to -0.60 CS are found in 12 wards accounts 10.91 per cent wards of 
the city. Some of the wards are Chanderbhanugup, Sewagram Stadiimi, Sardarpatel Nagar 
etc. Very low intensity of incidence of diseases lies in between -1.16 to -0.89 CS which is 
observed in 18 wards i.e. 16.36 per cent wards of the city. Some of the wards are Hind 
Nagar, Ambedkar Nagar, Shanker Purva, AliGanj, Hazrat Ganj and etc. these wards are 
found mostly in the middle, central and Southern parts of the city. 
Relationship between water pollution and Incidence of Diseases 
Lucknow City (2005-2006) 
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Figure 7.74 reveals that there is strong causal correlation between the intensity of 
water pollution and occurrence of diseases. The Results show that the two variables (i) 'x' is 
the water pollution and (ii) 'y' is the diseases for 110 wards of the city are significantly 
correlated (r= 0.9341) at 1 per cent level of significant at 108 degree of fi-eedom. The 
computed equation y=1.1393x-K).1379x=gives the best fit regression line (Fig. 7.74) to 
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determine the linear relationship between the water pollution and incidence of 
diseases.Coefficient of determination (R )^ 0.8727 shows the intensity of water pollution and 
incidence of diseases. 
7.3 INDOOR NOISE POLLUTION 
If we say the 20**^  century is the century of noise, it is not wrong. It is an important 
"stress factor" in the environment of man. The term noise pollution has been recently coined 
to signify the vast cacophony of sounds that are being produced in the modem life, leading 
to health hazards.^' The noise undoubtedly is the product of modem technology. There will 
be hardly any exaggeration if the present day civilization called noisy civilization. Noise 
pollution is an envirormiental problem that has received much attention recently and any 
comprehensive discussion on the state of environment must include this aspect. The sources 
of noise are many and varied. These are automobiles, factories, industries, air crafts etc. It is 
acute near to the railway junctions, traffic sound aroimd the air ports and bus terminuses.The 
domestic noises form the radios, transistors, T.V. sets - all add to the quantum of noise in 
daily life. Exposure to noise in daily life affect the health of people in the form of hearing 
loss, speech interference, short duration of sleep, annoyance, reduce the efficiency, mental 
tension, disturbance in nervous system and many psychological effects. Lucknow city is a 
fast growing urban centre and developing into a big commercial, industrial, official centre 
resulting increase of noise pollution. There are many sources, which play an important role 
in increasing the noise pollution level. 
The analysis attempt has been made to examine the indoor noise pollution and its 
effect on human health. To find out the spatial pattern of noise in Lucknow city and its 
impact on human health, primary data has been generated through field survey. The 
information regarding impact of noise pollution on health, some independent and depedent 
variable has been taken into consideration. The independent variables i.e. noise pollution in 
the Mohallah (X3.1), noise pollution in the house (X3.2), day time noise pollution (X3.3) and 
night time noise pollution (X3 4) and dependent variables i.e. Auditory Fatigue (ys.i), deafness 
(y3 2), speech interference (y3.3), annoyance (y3.4), disturbance in work ifficiency (y3.5) and 
physiological changes (y3.6)-
7.3.1 Spatial Analysis of Indoor Noise Pollution 
On the basis of perception of the respondents regarding the level of noise pollution, it 
has been categorized into five categories i.e. very high, high, medium, low and very low. 
Park, K. (2005). op.cit. p. 550. 
Singh, 0. et al. (1988). India's urban environment, pollution, perception and management, Tara book Agency, 
Varanasi, pp. 173-74. 
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7.3.1.1 Noise Pollution in the Mohallah 
Table 7.49 and Figure 7.76 clearly reveal that 34.34 to 62.2 per cent households 
have claimed very high to high noise pollution in the Mohallah accounts 50 per cent wards 
of the. city i.e. 55 wards. Some of the wards are Triveni Nagar, DaliGanj, Chinhot, Nishat 
Ganj, Vivekanand Puri, Amber Ganj, Aishbagh, Hazrat Ganj, Sewagram, 
Chandrabhannigupt Nagar, Sarojini Nagar (Amousi), etc (Fig 7.75.a). Central part of the city 
lies in high category of noise in the Mohallah, these areas are the commercial centre and 
pass automobile frequently. The areas of high noise pollution are also located close to the 
railway station. 
Table 7.49: Noise Pollution in the Mohallah 
Category Range in per cent Total No. of Wards Per cent of Total Wards 
Very high 44.88-62.2 18 16.36 
High 34.34-44.87 37 33.64 
Medium 28.80-34.33 32 29.08 
Low 25.50-28.79 13 11.82 
Very low 16.67-25.49 10 9.1 
Source: Based on Sampled Household Survey (2005-2006) 
Moderate noise level constitute 29.09 per cent ward of the city i.e. 32 wards, which 
has been reported 28.80 to 34.33 per cent household. Low to very low noise pollution 
prevails in 23 wards of the city i.e. 16.67 to 28.79 per cent households covering 20.92 per 
cent of the city. Some of the wards are Balak Ganj, Daulat Ganj, Ibrahimpur, Indira Nagar, 
Bajrangbali etc. Low frequency of automobiles, low concentration of shopping complexes 
are some of the factors responsible for low and very low level of noise pollution. 
7.3.1.2 Noise pollution in the House 
Intensity of noise in the house is a serious threat to human health. The 
analysis reveals (Table 7.50 and Fig 7.77) that high to very high per centage (31.03 to 56.72 
per cent) of households have reported high intensity of noise pollution in the house, 
occupying 56 wards i.e. 50.91 per cent wards of the city. Some of the wards are Chinhot, 
TriveniGanj, Mallahitola, Hazrat Ganj, Kashmiri Mohallah, Gola Ganj, Aminabad, Om 
Nagar, Maulvi Ganj, Husain Ganj etc (Fig 7.75.b). These areas are very much exposed to 
high frequency of automobile, frequent movement of trains. Besides Western parts of the 
city observed festivities wiih. full fervour like, Moharram, shabebarat, deepawali and some 
religious functions, on these eve they regresly use crackers, loudspeakers (plate 7.13) and 
band bajas that create noise pollution. Medium noise pollution has reported by 27.21 to 
31.02 per cent Households occupyinglS.lS per cent wards of the city i.e. 20 wards. Low to 
very low intensity of noise is found in 34 wards contributing 30.91 per cent of the city, in 
these wards 14.17 to 27.20 per cent households claimed. 
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Table 7.50: Noise PoUutiod in the House 
Category Range in per cent Total No. of 
Wards 
Per cent of Total 
Wards 
Very high 35.29-56.72 26 23.64 
High 31.03-35.28 30 27.27 
Medium 27.21-31.02 20 18.18 
Low 24.69-27.20 19 17.27 
Very low 14.17-24.68 15 13.64 
Source: Based on Sampled Household Survey (2005-2006) 
Some of the wards are FaizuUahGanj, Kanhiyamadhopur, Jankipuram, BalakGanj, 
Shankarpurva, Shaheed Bhagt Singh, LohiyaNagar, Bajranbali, and hind Nagar etc. The 
areas of low and very low noise pollution cover most of the peripheral part of the city, this is 
calm and quite residential area. 
7.3.1.3 Daytime Noise Pollutioii 
During the course of survey people have been interviwed and reported that during 
day hours they suffer too much noise in the Mohallah. 43.01 to 73.08 per cent households 
suffer from high noise pollution, covering 66 wards i.e. 60 per cent wards pof the city (Table 
7.51 & Fig 7.78), they are living in old part, western part and central part (heart of the city or 
core zone of the city) and near to the railway track. High intensity of noise is attributed to 
use of electric appliances, musical systems radio and T.V. sets, automobiles, shoping 
complexes, and govt, offices, commercial centre, and corporate offices. 
Table 7.51: Day Time Noise Intensity 
Category Range in per cent Total No. of Wards Per cent of Total Wards 
Very high 48.74-73.08 22 20 
High 43.01-48.73 44 40 
Medium 37.29-43.00 16 14.54 
Low 31.11-37.28 18 16.36 
Very low 14.11-31.10 10 9.1 
Source: Based on Sampled Household Survey (200S-2006) 
Some of them are Gomti Nagar, Hazrat Ganj, Chinhot, Ali Ganj, Sardarpatel Nagar, 
Sarojini Nagar, Rajajipuram, Chow, Husainabad, Daulat Ganj, Murli Nagar, etc experience 
high to very high noise pollution (Fig 7.75.c). Moderate intensity of noise level reported 
households lies in between 37.29 to 43.00 per cent are found in only 16 wards which cover 
14.54 per cent wards of the city Low to very low intensity of noise pollution prevail in 28 
wards of the city where 14.17 to 37.28 per cent households face the same problem, 
occupying 25.46 per cent ward of the city. Some of the wards are Ibrahimpur, Jankipuram, 
BalakGanj, saadatGanj, Kanhiya Madhopur, Shaheed Bhagat singh etc. 
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Fig 7.76 
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Fig 7.78 
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7.3.1.4 Night time Noise Pollution 
Table 7.52 and Fig. 7.79 reveals that under Very high to high night-time noise level 
claimed households lies in between 32.43 to 55.56 per cent are spread over in 24 wards 
accounts 21.82 per cent wards of the city. Some of the wards are Mashak Ganj, Dali Ganj, 
Triveni Nagar, Chinhot, Rajaji Puram, Sarojini Nagar, Sardarpatel Nagar, Ismail Ganj, Indira 
Nagar, Chandrabhanugupt, Sewagram, Lohiya Nagar etc, face high intensity of night time 
noise pollution. High to very high intensity of night time noise pollution is attributed to 
frequent movement of vehicles, trains and loudspeakers for advetisemment etc. 
Table 7.52: Night Time Noise Pollution 
Category Range Total no of wards Per cent of wards 
Very high 37.05-55.56 8 7.27 
High 32.43-37.04 16 14.55 
Medium 27.5-32.42 15 13.63 
Low 24.14-27.4 16 14.55 
Very low 11.94-24.13 55 50 
Source: Based on Sampled Household Survey (2005-2006) 
Medium intensity of night time noise pollution, 27.5 to 32.42 per cent households 
reported, covering 13.63 per cent (15 wards) wards of the city. 11.94 to 27.4 per cent 
households observe low to very low intensity of noise pollution holding 64.55 per cent wards 
of the city i.e. 71 wards, some of them are Ali Ganj, Hazrat Ganj, FaizuUah Ganj, Murli 
Nagar, Balak Ganj, Husainabad, Mallahitola, Alam Nagar, Aminabad etc. Theses wards 
foimd mostly in old part, central part, middle part, northern peripheral zone and southern 
peripheral part of the city which are residential areas (Fig 7.75.d). 
Night Time Noise Poiiation 
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Fig 7.79 
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Plate 7.13 Loudspeaker as the source of noise 
Plate 7.14 Traffic Conjuction 
7.3.2 Spatial Analysis of Diseases 
Some of the diseases caused by noise pollution have been taken into consideration 
like auditory fatigue. Deafness, Speech interference. Annoyance, Work efficiency and 
Physiological changes, which are discussed in sequent manner. 
7.3.2.1 Auditory Fatigue 
Auditory fatigue is a side effect such as whistling and buzing in the ear. It appears in 
90 dB region. Table 7.53 and Fig 7.81 reveal that 65 wards are found very much affected by 
auditory fatigue (60.94 to 92.31 per cent households) covering 59.09 per cent wards of the 
city. Some important wards are Guru Govind singh, Asharfabad, RajendraNagar, Motilal 
Nehru Nagar, Hazrat Ganj, Husain Ganj, AliGanj, Triveni Nagar, Shankar Durwa, 
Amiimbad etc. It has been found that the peoples who live near to traffic function, airports, 
near to railways, in commercial areas, are much affected by auditory fatigue. This area lies 
along major high ways, central part of the city and railways to Faizabad, Sitapur, Kanpur and 
Bareilly and also in commercial and industrial green like Aishbagh (Fig 7.80.a). 
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Spatial Analysis of diseases Associated 
with indoor noise pollution 
lucknow City (2005-2006) 
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Table 7.53: Auditory Fatigue 
Category Range in per cent Total No. of Wards Per cent of Total Wards 
Very high 68.42-92.31 20 18.18 
•High 60.94-68.41 45 40.91 
Medium 51.85-60.93 20 18.18 
Low 41.67-51.84 14 12.73 
Very low 19.61-41.66 11 10 
Source: Based on Sampled Household Survey (2005-2006) 
Under medium category of auditory affected households ranges from 51.85 to 60.93 
per cent are spread over in 18.18 per cent wards of the city i.e. 20 wards. 19.61 to 51.84 per 
cent households categorized under very low to low affected by auditory fatigue is found in 
22.73 per cent wards of the city i.e. 24 wards. Some of the important wards are as 
Ibrahimpur, Kharika, Hind Nagar, Alam Nagar, etc. These wards are mostly foimd in North 
Eastern and Southern peripheral zone of the city. 
7.3.2.2 Deafness 
• Deafness is auditory effect of the noise exposure. It is pathological effect of hearing 
loss. The victim of this is not aware in early stages. Hearing loss may be temporary or 
permanent. Temporary hearing loss is the result of specific exposure to noise it disappears 
after a period of 24 hours following the noise exposure. But continuous exposure to noise 
result in a permanent hearing loss, in this case iimer damage in the air cell ending to 
complete destruction of the organ of corti that is permanent hearing loss. 
Table 7.54: Deafness 
Category Ranee Total No of Wards Per cent of Total Wards 
Very high 11.3-15.5 19 17.27 
High 8.6-11.2 27 24.55 
Medium 5.3-8.5 25 22.73 
Low 2.5-5.2 24 21.81 
Very low 0-2.4 15 13.64 
Source: Based on Sampled Household Survey (2005-2006) 
Table 7.54 and Figure 7.82 reveals that high to very high deafness affected 
households lies in between 8.6 to 15.5 per cent are found in 46 wards (41.82 per cent wards). 
Some of the wards are Paper mill colony, Murli Nagar, Hazrat Ganj, Sewagram, Chinhot, 
Sardarpatel Nagar, Aminabad, Triveni Nagar etc. These wards are found mostly in central 
part of the city that is commercial area and have two industrial states of Aishbagh and 
Talkatora, besides there are three railwayStation, city railway station, result traffic jams 
continuously flowing horn, which may affect ear drum causes hearing loss. Medium 
category of deafness affected households lies in between 5.3 to 8.5 per cent covering 22.73 
per cent wards of the city i.e. 25 wards. Peripheral zone of the city is almost calm and quite 
zone of the city except during some religious occasion, there is no noise pollution. 
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Insignificant proportion of the people has been found suffering from the deafiiess i.e. 0 to 
5.2 per cent is spread over in 35.45 per cent wards of the city, occupying 39 wards. Some of 
the wards are Kharika, Ibrahimpur, Jankipuram, Indira Nagar, AliGanj etc. 
7.3.2.3 Interference with Speech 
Noise interferes with speech communication. In everyday life, the frequencies of 
noise are causing most disturbances to speech commimication lie in between 300-500 Hz 
range. Such frequencies are commonly present in noise produced by road, rail and air traffic 
and also loudspeakers, firing of crackers, and musical instruments. In the study area day time 
and night time noise level cross this limit in all the location where it has been monitored. 
Table 7.55: Speech Interference 
Category Range in per cent Total No. of Wards Per cent of Total Wards 
Veiy high 49.02-92.0 19 17.2 
High 42.45-49.01 46 41.8 
Medium 32.43-42.44 20 18.2 
Low 23.21-32.42 14 12.8 
Very low 10.92-23.20 11 10 
Source; Based on Sampled Household Survey (2005-2006) 
The analysis (Table 7.55 and Fig 7.83) reveals that 42.45 to 92 per cent households 
have reported fi-om 64 wards i.e. 59 per cent wards of the city, regarding high to very high 
speech interference. Some of the wards are Nishat Ganj, Gola Ganj, Chowk, Aishbagh, 
Hazrat Ganj, Yahiya Ganj, Motilal Nehru, Sarojini Ngar, etc (Fig 7.80.C & plate 7.14). It 
fiirther reveals that almost all the wards are located along the major highways, railways and 
near commercial as well as business centres, which attract fi-equent movement of vehicle of 
different nature, becomes the major causative factors of noise pollution. Medium category of 
speech interference households aJffected lies in between 32.43 to 42,44 per cent are spread 
over in 20 i.e. 18.2 per cent wards of the city. Low to very low speech interference 
households come in between 10.92 to 32.42 per cent occupying 22.8 per cent wards i.e. 25 
wards are mostly located in peripheral zone of the city, consisting BalakGanj, faizuUah Gnaj, 
Ali Ganj, Indira Nagar, Jankipuram, Shankaepurva, Alam Nagar, etc. 
7.3.2.4 Annoyance 
This is primarily a psychological response. Neurotic people are more sensitive to 
noise than balanced people. Workmen exposed to higher intensity of noise in occupational 
capacities, are often irritated, short tempered and impatient and more likely to resort to 
agitation and disrupt production.Table 7.56 and Fig 85, exhibit that high to very high 
category of annoyance affected household are 32.61 to 76 per cent, are found in 57.26 per 
cent wards of the city i.e. 63 wards (Fig 7.80.d). Some of them are Chinhot, Vikramaditya, 
Hazrat Ganj, Triveni Nagar, Ayotha Nagar, Amber Ganj, and Sarojini Nagar, (Fig 7.80.d). 
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Table 7.56: Annoyance 
Category Range in per cent Total No. of Wards Per cent of Total Wards 
Very high 46.91-76.0 23 20.9 
High 32.61-46.90 40 36.36 
Medium 26.09-32.60 18 16.36 
Low 17.65-26.08 20 18.18 
Ver}' low 9.8-17.64 9 8.2 
Source: Based on Sampled Household Survey (2005-2006) 
These wards are found in central and old part of the city, characterized with traffic 
flow is very high, and along railways, major highways frequent use of loudspeakers, musical 
system. 18 wards which cover 16.36 per cent wards of the city are found moderately reported 
annoyance household ranges from 26.09 to 32.60 per cent. Very low to low category of 
annoyance reported households lies in between 9.8 to 26.08 per cent are found in 26.38 per 
cent wards of the city which accounts 29 wards. Some of them are FaizuUah Ganj, 
Jankipuram, Mathilisharan Gupt, HaiderGanj, Kesri Khera etc. 
7.3.2.5 Disturbance in work Efficiency 
Where mental concentration is to be undertaken, a low level of noise is always 
desired. Reduction in noise has been found to increase work output, means if the noise level 
exceeded to 12 dB mental concentrations is disturbed. Table 7.57 and Figure 7.86 reveals 
that 30.3 to 80 per cent households have repoted against disturbances in work ifficiency 
caused by noise pollution, are found in 67 wards i.e. 60.91 per cent wards of the city (Fig 
7.86). Some of the wards are Triveni Nagar, DaliOanj, Chinhot, Ha2xat Ganj, Aminabad, 
GolaGanj, Sewagram, Chowk, Husainabad, Husain Ganj, etc (Fig 7.84.a). Under medium 
category of disturbance in work efficiency reported household ranges from 22.73 to 30.2 per 
cent, are spread over in 21.82 per cent wards of the city i.e. 24 wards. These wards are found 
in middle part of the city. 
Table 7.57: Disturbance in work Efficiency 
Category Range in per cent Total No. of Wards Per cent of Total wards 
Veiy high 39.13-80.0 34 30.91 
High 30.3-39.12 33 30 
Medium 22.73-30.2 24 21.82 
Low 15.46-22.72 12 10.91 
Very low 2.0-15.45 7 6.36 
Source: Based on Sampled Household Survey (2005-2006) 
Very low to low disturbances in work efficiency reported, ranges from 2.0 to 22.72 
per cent household prevail in 17.27 per cent wards of the city i.e. 19 wards. 
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Some of the important wards are Alam Nagar, Hind Nagar, Jankipuram, ward etc. 
They lie mostly in Southern and Western part of the city where the traffic flow is low (Fig 
7.84.a). 
7.3.2.6 Physiological changes 
A number of temporary physiological changes occur in the human body as a result of 
noise exposure such as rise in blood pressure, increase heart beats and breathing rate, increase 
sweating, giddiness, nausea and fatigue etc. 
Table 7.58: Physiological changes 
Category Range in per cent Total No. of Wards Per cent of ToUl Wards 
Very high 20.01-57.41 19 17.27 
High 14.29-20 46 41.82 
Medium 8.93-14.28 20 18.18 
Low 4.88-8.92 14 12.73 
Very low 0-4.87 11 10 
Source: Based on Sampled Household Survey (2005-2006) 
Table 7.58 and Figure 7.87 reveals that high to very high households affected with 
physiological changes caused by noise poUurtion lies in between 14.29 to 57.41 per cent, are 
spread over in 49.91 per cent wards of the city consisting of 54 wards. They occur mainly in 
central part of the city where day time and night time noise level are high even beyond the 
desirable limit. Some of the wards are Chinhot, Triveni Nagar, Hazrat Ganj, Mootilal Nehru 
Nagar, Sewagram stadium, Rajajipuram etc (Fig 7.84.b). 20 wards comprises of 18.18 per 
cent ward of the city of physiological change reported households (8.93 to 14.28 per cent) are 
found in middle part of the city. Low to very low physiological changes reported household 
ranges 0 to 8.92 per cent consisting of 24 wards i.e. 22.73 per cent wards of the city, lie 
mostly in the outer area of the city where the noise level is very low. But occasionally noise 
level increases beyond the threshold effect on health like high blood pressure, high heart beat, 
high breathing rate etc. 
7.3.3 Impact of Indoor Noise Pollution on Health 
Examine the impact of indoor noise pollution on health variables of indoor noise 
pollution as independent variables and associated diseases as dependent variables have been 
analysed using standard statistical techniques Karl Pearson's Coefficient of correlation and t-
test at 1 per cent significant level. The analysis reveals (table 7.59) that there is positive 
correlation between the independent and dependent variable with varying degree of 
correlation at 1 per cent significant level except the association of X3.3 with y3.2 (r=0.23) which 
is significant at 2 per cent level. Due to the large number of unit of study some correlations 
having very little r value are significant at I per cent level at 108 degree of freedom. 
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Table 7.59: Correlation (R) Between Indoor Noise Pollution and Incidence 
of Diseases in Lucknow City (2005-2006) 
Variables X3., X3.2 X3.3 X3.4 
Y3., 0.785* 0,777* 0.642* 0.792* 
Y3.2 0.458* 0.557* 0.230** 0.371* 
Y3.3 0.279* 0.328* 0.280* 0.663* 
Y3.4 0.629* 0.514* 0.272* 0.473* 
Y3.5 0.542* 0.467* 0.274* 0.417* 
Y3.6 0.702* 0.661* 0.552* 0.663* 
Source; Computed by Author 
Note * 1 per cent correlation 
** 2 per cent conelation 
Table 7.59 reveals that the causal relationship of X3.1 and X3.4 with the disease 73 1 
explains highest degree of correlation (r=0.792), however the lowest degree of correlation 
(r=0.230) is recorded in association of independent variable i.e. X3.3 with the dependent 
variables y3.2. It may be ascertained from analysis that the diseases are significantly associated 
with ill effect of noise pollution. Futher, their relationship is presented through scatter 
diagram. Figure 7.88 - 7.91 depicts the linear relationship between independent (x) and 
dependent (y) variables. Their linear relationship may be determined with fit regression 
equation i.e., y = 0.5219x-i-0.6.5614 (mentioned on eah scatter digram). 
For better understanding of the impact of indoor noise pollution on human health,the 
values of correlation have been grouped in to four categories , i.e. less than 20 per cent, 20-40 
per cent, 41 -60 per cent and more than 60 per cent. 
Table 7.60 exhibits that not a single independent variable of indoor noise pollution is 
correlated to any of the disease with r value less than 20 per cent. Noise pollution in the 
Mohallah is related to speech interference with r value ranging between 20-40 per cent. It is 
correlated to deafness and work efficiency with r value ranging 41-60 per cent. However, 
majority of the diseases, i.e. annoyance, auditory fatigue and physiological changes are 
associated with the variable of noise pollution in the Mohallah with r value more than 60 per 
cent. Among these diseases auditory fatigue reveals highest degree of correlation (i.e.78 per 
cent) with noise pollution in the Mohallah, followed by physiological changes with 
correlation 70 per cent. Figure 7.88 presents their linear relationship with best fit regression 
line.it also shows the coefficient of determination (R )^. 
Speech interference is associated with the factor of noise pollution in the house 
(r=0.33) falling in the category of correlation ranging between 20-4o per cent. However, the 
diseases like deafiiess, annoyance, and work efficiency are positively correlated to this 
variable with r value ranging between 41-60 per cent. The indoor noise pollution is correlated 
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to the diseases like auditory fatigue and physiological changes with r value more than 60 per 
cent. Among them, the highest degree of correlation is attained with the disease auditory 
fatigue (78 per cent) followed by the disease physiological changes (r= 66 per cent). Their 
linear relationship can easily be understood with the help of best fit regression equation which 
is put on each scatter diagram in Fig 7.89. 
Table.7.60: Degree of Relationship between Indoor 
Noise Pollution and Associated Diseases 
Values of 
correlation 
Noise pollution in 
tbtMohaOah 
Intensity of 
indoor noise 
Day time noise Night-time noise 
<20 Nil Nil Nil Nil 
20-40 Speech interference Speech 
interference 
Work efficiency, 
Deafiiess, Speech 
interference. 
Anoyance, 
Physiological change 
Speech 
interference, 
Deafiiess 
41-60 Work efficiency, 
Deafiiess 
Work efficiency, 
Dea&ess, 
Anoyance 
Nil Anoyance, Work 
efficiency. 
>60 Auditoiy fatigue. 
Physiological 
change. Anoyance 
Auditory fatigue, 
Physiological 
change 
Auditory fatigue. Auditory fatigue. 
Physiological 
change 
Source: Based on table 7.57 
Again it is observed that the day time noise pollution is psitively correlated to 
the diseases like deafiiess and speech intereference with r value lies in between 20-40 per cent 
(Table 7.60). Annoyance and work efficiency is correlted to day time noise pollution with r 
value 41-60 per cent and only two diseases i.e. auditory fatigue and physiological changes are 
correlated with day time noise pollution with r value more than 60 per cent. Among all the 
diseases highest degree of correlation is observed i.e. 66 per cent in the relationship between it 
and auditoiy fatigue. Figure 7.90 exhibits the fit regression equation to determine their linear 
relationship. 
Deafiiess and speech interference is correlated with the night time noise pollution in 
the Mohallah with r value ranging between 20-40 per cent. It is related to armoyance and 
work efficiency with the value of correlation ranging in between 41-60 per cent. Auditory 
fatigue and physiological changes are highly correlated to night time noise pollution in the 
Mohallah wth r value more than 60 per cent. Among tiiem the highest degree of correlation is 
recorded between the night time noise pollution and auditory fatigue (r= 0.79). Further their 
linear relationship may be determined through best fit regression equation (Fig 7.21), it also 
shows the coefficient of determination (R^). 
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Relationship between Noise Pollution in the Mohallah and Associated diseases 
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Relationship between Noise Pollution in the House and Associated diseases 
Lucknow city 2005-2006 
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Relationship between Day Time Noise Pollution and Associated diseases 
Lucknow city 2005-2006 
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Relationship between Night Time Noise Pollution and Associated diseases 
Lucknow city 2005-2006 
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7.3.4 Intensity of Indoor Noise Pollution 
Analysis of intensity of indoor noise pollution based on CS (Composite Z-Score) 
clearly reveals that the very high intensity of indoor noise pollution is found in 11.82 per cent 
wards of the city i.e. 13 wards, ranging in between 0.98 to 1.45 CS (Table 7.61) some of the 
wards are Triveni Nagar, Nagar, Ha2xat Ganj, Dali Ganj, Qadam Rasool, Gomti Nagar, 
Chinhat, Gola Ganj, Sewagram stadium etc. They are mostly found near to railways and 
traffic junctions. 
Table 7.61: Intensity of Indoor Noise Pollution 
Category Range (CS) Total No. of Wards Per cent of Total Wards 
V.High 0.98-1.45 13 11.82 
High 0.45-0.97 44 40.00 
Medium 0.36-0.44 12 10.91 
Low -0.3 - 0.35 23 20.91 
V.Low -1.44--0.5 18 16.36 
Source: Based on Field Survey (2005-2006) 
High intensity of indoor noise pollution with 0.45 to 0.97 CS values are found in 44 
wards, covering 40.00 per cent wards of the city.Some of the wards are Chowk, Aminabad, 
Hussain Ganj, Murli Nagar, Shivaji Marg, Rajaji Puram etc. These wards are mostly found in 
the central part i.e. core zone of the city and Trans Gomti side (Fig 7.92.a). Medium intensity 
of indoor noise pollution lies in between 0.36 to 0.44 of CS values, are found in the 12 wards 
i.e. 10.91 per cent wards of the city. Low intensity of indoor noise pollution lies in between -
3.6 to -0.35 CS values are found in 23 wards, holding 20.91 per cent wards of the city. Very 
low intensity of indoor noise pollution lies in between -1.44 to -0.5 CS values are found in 18 
wards i.e. 16.36 per cent wards of the city. Low and very low noise pollution areas are mostly 
found in peripheral zone of the city. Highest intensity of indoor noise pollution is attributed to 
the high frequency of vehicular movement, passing rails, loudspeakers and also home 
appliances, street hawkers, handcart puller etc. contributes the noise pollution in the region. 
High intensity of indoor noise pollution not only by the household indoor noise but also 
supplemented with outdoor noise pollution. 
7.3.5 Intensity of Diseases Associated with Indoor Noise Pollution 
Spatial analysis of intensity of diseases related to indoor noise pollution exhibited in 
Table 7.62, which reveals that very high intensity of diseases are found in 16 wards i.e. 14.54 
per cent wards of the city lies in between 0.71 to 0.91 CS values. Some of the wards are 
Triveni Nagar, Raja Bazar, Dali Ganj, Qadam Rasool, Gomti Nagar, Gola Ganj, Sewagram 
stadium, Aminabad etc, these wards lie m the central part of the city i.e. heart of the city (Fig 
7.92) and also these wards are experiencing high intensity of indoor noise pollution. 
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Table 7.62: Intensity of Incidence of Diseases 
Associated with Indoor Noise Pollution 
Category Range (Z-Score) Total No. of Wards Per cent of Total Wards 
V. High 0.71-0.91 16 14.54 
High 0.38-0.70 30 27.27 
Medium 0.26-0.37 32 29.09 
Low -0.12-0.25 17 15.46 
V. Low -1.03--0.19 15 13.64 
Source: Based on Field Survey (2005-2006) 
High intensity of incidence of diseases lies in between 0.38 to 0.70 CS values are 
fovmd in 30 wards holding 27.27 per cent wards of the city, mostly found in the central, and 
near to the traffic junctions. Some of the wards are Hazrat Ganj, Vivekanandpuri, Basheerat 
Ganj, Hind Nagar, Guru Guvind Singh etc. Medium intensity of incidence of diseases occurs 
in 32 wards which occupy 29.09 per cent wards of the city comes in between 0.26 to 0.37 CS 
values. Some of the wards are Chowk, AliGanj, Daulat Ganj, Mallahitola, Ismail Ganj, 
Indira Nagar, Rajavijlipasi etc. Low intensity of incidence of diseases lie in between -0.12 to 
-0.25 CS values are found in 17 wards holding 15.46 per cent wards of the city, some of the 
wards are Kanhiyamadhopur, Alam Nagar, Lohiya Nagar, Mathilisharangupt and Ram 
Manohar Rai wards etc. Very low intensity of incidence of diseases lie in between -1.03 to -
0.19 CS values are spread over in 15 wards i.e. 13.64 per cent wards of the city. Some of the 
wards are Janki Puram, Balak Ganj, Faizullah Ganj, Shanker purva and Kharika etc. These 
wards are found mostly in peripheral zone of the city expiring low intensity of noise 
pollution. Analysis reveals that high intensity of incidence of disease occurs in the high 
intensity of indoor noise pollution areas. In these areas noise level lies in between 78.2 dB to 
90.4 dB which is beyond the prescribed limit at all the monitoring locations. 
The analysis fiirther reveals that there is positive correlation between the intensity of 
indoor noise pollution and occurrence of diseases. 
Relationship between Indoor Noise Pollution and Incidence of Diseases 
Lucknow City (2005-2006) 
a -2 00 
•+60-
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FIG 7.93 
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Fig 7.93 shows two variables (i) 'x' is the intensity of indoor noise pollution and (ii) 
'y'is the intensity of diseases for 110 wards of the city are significantly correlated (r= 0.97) 
at 1 per cent level of significant at 108 degree of freedom. The computed equation 
y=0.6798x+0.0279x=gives the best fit regression line (Fig 7.93 to determine the linear 
relationship in between the intensity of indoor noise pollution and intensity of incidence of 
diseases. 
7.4 Solid Waste Generation and Disposal 
Practically every urban area in the world regardless of size, development, their 
economic status is facing the problem of daily solid waste generation and disposal. Though 
the night soil does not contain the solid waste but in India it is not uncommon to find night 
soil in'collection of refiise.^ ^ Faster than ever before, the human world is becoming an urban 
world, the dramatic growth in the population and size of the urban areas has resulted are 
overwhehning amoimt of solid waste generation, which has become a critical concern for the 
public and responsible authorities. The problem of solid waste, is not only limited to the 
large cities but also it has seeped into small town. 
The new age of convenience consumerism has brought about a sea change in the 
composition of wastes. The municipal waste in Indian towns used to be dust and mud and 
the biggest share was composTable kitchen. But now, with the pepsi, coke culture coming in, 
the waste problem is going to be even bigger problem with the down of consimierist culture, 
the composition of waste will change drastically and pose an even bigger problem. If solid 
waste lends to accumulate, would causes many health hazards, through its decomposing and 
favoring the fly breeding, it attract rodent and vermin, pathogens which are present in solid 
waste may be conveyed back to food through flies, it may pollute the water and soil through 
it leachate, heaps of garbage present unsightly view and nuisance from bad odour.^ '* Poor 
services and inadequacy of infrastructure facilities make difficult to the management of solid 
waste and it accumulate in fields, road side, open space, which present imsightly view and 
nuisance smells bad. 
Lucknow city is facing the major problem of solid waste generation and disposal and 
its proper management. The city generates more than 0.003461 million tonnes per day of 
municipal solid waste, only 0.002900 million tones are collected and rest are found scattered, 
which needs more services and facilities for its proper disposal. In the present study an 
" Park, K. (2005), op.aV. p. 561. 
54 XII Finance Commission Grants, Guidelines for Processing and Final Disposal of Solid Waste. 
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attempt has been made to analyze the household solid waste generation and disposal system 
in the city. 
7.4.1 Spatial Analysis of Solid Waste Generation and Disposal 
For the spatial analysis of the household solid waste generation and disposal system 
twelve variables i.e. mode of storage of household waste inside the house, mode of 
household waste dispose off, garbage in the Mohallah, quantity of garbage in the Mohallah, 
quantity of garbage is tolerable, smell of garbage is tolerable, collection of garbage by 
municipality, frequency of garbage collection and per head generation of solid waste have 
been taken into consideration. On the basis of data obtained from field survey, the analysis 
has been done which are organized into five group i.e. very high, high, medium, low and 
very low. 
7.4.1.1 Mode of Storage of House Waste inside the House in Open Space 
Mode of storage of household waste is one of the indicators of quality of living and 
risk of health hazards, because open container attracts the flies which contaminates the food 
and drinking water and become causative factor for Diarrhoea and Cholera etc. Mostly the 
people store discarded and unused materials stored in open container. Table 7.63 reveals that 
high to very high households who keep waste in open space accounts 41.81 per cent wards 
i.e. 46 of the city, lies in between 45.63 to 76.67 per cent. Some of the wards are 
Jankipuram, Shankar Purva, Kharika, Alam Nagar, HaiderGanj, Chinhat, HaiderGanj, 
Mallahitola, and Rafi Ahmad Kidwai. These wards generally found in the peripheral zone 
and old part of the city. In these areas mostly the people belong to poor socio-economic 
background and living almost below poverty line. Under medium category reported 
households lies in between 37.74 to 45.62 percent occupying 36.37 per cent wards i.e. 40 
wards of the total wards. 
Table 7.63: Storage of Household Waste in Open Space 
Categories Ranges (per cent) Total No. of Wards Per cent of Total wards 
Very high 52.23-76.67 17 15.45 
High 45.63-52.22 29 26.36 
Medium 37.74-45.62 40 36.37 
Low 34.62-37.73 12 10.91 
Veiy low 23.71-34.51 12 10.91 
Source: Based on Sampled Households Survey (2005-2006) 
Under very low to low storage of wastes inside the house in open space ranges from 
23.71 to 37.73 per cent are spread over in 21.82 per cent ward of the city i.e. 24 wards (Fig 
7.95). Some of the wards are Hazratganj, Murli Nagar, Aliganj, gomti Nagar, Guru Govind 
Singh etc (Fig 7.94.a). 
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7.4.1.2 Storage of Household Waste inside the House in Open Container 
Personal hygiene and domestic hygiene is very necessary for the good health and clean 
environment in the house. For this purpose households waste inside the house should be kept 
in closed container neither in open container and nor in open space. But during the field 
survey it is observed that most of the households stored their solid waste inside the house in 
open container. Table 7.64 and Fig 7.96 reveal that high to very high house holds ranging in 
between 30.93 to 44.87 per cent who store the waste inside the house in open container 
accounts 74.55 per cent wards of the city consisting of 82 wards. Some of the wards are 
Balak Ganj, Indira Priyadarshini, Chinhot, Nazarbagh, Gola Ganj, Daulat Ganj, Mallahitola, 
Haider Ganj, Sarojini Nagar etc. Most of the people of aforesaid wards are illiterate and 
socially and economically backward and mostly slum dwellers. 
Table 7.64 Household Waste Stored the Waste inside House in Open Container 
Categories Ranges (per cent) Total No. of Wards Per cent of Total Wards 
Very high 33.78-44.87 27 24.55 
High 30.93-33.77 55 50.00 
Medium 28.99-30.92 12 11.91 
Low 25.24-28.98 8 7.27 
Very low 12.23-25.23 8 7.2 7 
Source. Based on Sampled Households Survey (2005-2006) 
The people of the Central part of the city though not belong to very low income group 
but they are not much aware about the harmfulness of the solid waste store in open container 
(Fig 7.94.b). Medium category of reported household lies in between 28.99 to 30.92 per cent 
occupying 11.91 per cent wards of the city i.e. 12 wards. Under low to very low category of 
waste inside the house in open container reported households ranging in between 12.23 to 
28.98 per cent holding 14.54 per cent wards of the city i.e. 16 wards. Some of the wards are 
Vikramaditya, Hazrat Ganj, Rafiahmad Kidwai, Ali Ganj, Nishat Ganj, etc. The people of 
these wards mostly belong to high income group and are well aware about the harm of the 
household waste kept in open container. 
7.4.1.3 Dispose of Household Waste in Open Field and in Open Drains 
Cleaning of household environment and surroundings is significant for good health. If 
the household waste is not safely removed from the house that would lead to many health 
hazards and bad odor is causing nuisance and vomiting. Household waste should be disposed 
off at that pomt which can be easily accessible to the municipal services, otherwise it gets 
accumulated and creates many problems like breeding ground for flies, vectors and 
pathogens subsequently contaminate the food. During the field survey, it has been found 
313 
VII'* Chapter 
that, most of the people dispose off the waste on vacant plot, or open field, open drains and 
along the road side and into ?talas which pollute the river water. Disposal of solid waste in 
open drains is causing overflow of waste water resulting water logging in the Mohallah 
(plate 7.15). 
Table 7.61 and Fig 7.97 exhibits that 63.76 to 80.23 per cent households come under 
high to very high category who dispose the waste in open fields and open drains are found in 
66.36 wards of the city consisting of 73 wards. These wards are found mostly in peripheral 
zone, old part of the city and along river and nalas where the open space is available for 
disposal of solid waste. Some of the wards are Ayodhyadon Nagar, Daulat Ganj, 
Jankipuram, Shankar Purva, Chinhot, Kharika, Mallahitola, Daliganj, Mankameshwar 
Mandir, Lalabahadur Shastri etc. 
Table 7.65 Dispose Of Household Waste in Open Field and in Open Drains 
Categories Ranges (per cent) Total No. of Wards Per cent of Total Wards 
Very high 67.92-80.23 30 27.27 
High 63.76-67.91 43 39.09 
Medium 57.78-63.75 12 10.91 
Low 51.92-57.77 13 11.82 
Very low 10.23-51.91 12 10.91 
Source: Based on Sampled Households Survey (2005-2006) 
Under medium category of household dispose in open space ranges from 57.78 to 
63.75 per cent, are spread over in 10.91 per cent wards of the city i.e. 12 ward mostly found 
in central part of the city. Low to very low category of households dispose off solid waste in 
open space lies in between 10.23 to 57.77 per cent, accounts 22.73 per cent wards of the city 
i.e. 25 wards are found in the posh (Fig 7.94.c) areas where the bins are available at close 
distance and strict rules are prevelant for sanitation. 
7.4.1.4 Solid Waste Spread Everywhere in the Mohallah 
Households dispose off the waste nearby house either in open field or in open drain and 
along the road side. It can be seen everywhere if it is not collected properly and dispose off 
by Municipal Corporation. Jankipuram, Shankar Purva, Ismail Ganj, Chinhot, Mallahitola, 
Alam Nagar, Ibrahimpur, Kharika, Daulat Ganj are some wards where the 86.49 to 96.55 per 
cent households have reported that solid waste are found in scattered manner every where in 
(60.91 per cent wards of the city i.e. 67 wards), because of poor collection by Municipal 
Corporation due to the collection point and presence of narrow lanes and intricate lanes, in 
the old build up areas (plate 7.16). 
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Table 7.66: Solid Waste Spread Everywhere in the Mohallah 
Categories Ranges (per cent) Total No. of Wards Per cent of Total Wards 
Very high 90.57-96.55 23 20.91 
High 86.49-90.56 44 40.00 
Medium 83.58-86.48 11 10.00 
Low 78.85-83.57 18 16.36 
Very low 32.00-78.84 14 12.73 
Source: Based on Sampled Households Survey (200S-2006) 
The medium category reported households, where soHd waste can be seen every where, 
lies in between 83.58 to 86.48 per cent, account 10 per cent wards of the city i.e. 11 wards. 
Under very low to low category of solid waste spread everywhere, reported household 
ranges from 32.0 to 83.57 per cent, are found in 29.09 per cent wards of city occupying 32 
wards, are found mostly in the central part of the city, CIS Gomti side, middle part of the 
city, and Trans Gomti side (Table 7.66 and Fig 7.99.).These areas are frequently visited by 
Municipal Corporation and collection of solid waste is made either daily or an alternate day, 
because these wards are mostly dotted with literate and awared people regarding household 
environment.besides people are socio-economically better than that of other wards of the city 
(Fig 7.94.d.). 
7.4.1.5 Solid Waste Not Collected by Municipal Corporation 
Collection of solid waste in general and its proper disposal at particular place have 
been a major concern of the Municipal Corporation or Nagar Nigam. But due to lack of 
adequate facilities and services, municipal board is unable to keep the city clean. So in order 
to clean the surrounding and Mohallah some wealthy households get it cleaned by private 
workers. The analysis reveals that (Table 7.67.and Fig 7.100) 44.29 to 75.68 per cent 
households have reported that solid waste are not collected. These households are spread 
over in 33.64 per cent wards of the city i.e. 37 wards. They are found mostly in the old part 
and outer margin of the city. Some of the wards are Ayodyadas Nagar, Ali Ganj, Qadam 
Rasool, Daulat Ganj, Mallahitola, Sarojini Nagar, Kharika, Shankaspurva, Balak Ganj, 
Ibrahimpur, Kanahiyamadhopur etc. 
- Table 7.67: Solid Waste Not Collected by Municipality in the Mohallah 
Categories Ranges (per cent) Total No. of wards Per cent of Total Wards 
Very high 53.73-75.68 16 14.55 
High 44.29-53.72 21 19.09 
Medium 40.01-44.28 47 42.73 
Low 34.12-40.00 19 8.18 
Very low 4.42-34.11 17 15.45 
Source; Based on Sampled Households Survey (2005-2006) 
Under the medium category of garbage not collected by Nagar Nigam reported 
households spread over in 42.73 per cent wards of the city i.e. 47 wards i.e. lies in between 
40.01 to 44.28 per cent are found in middle and central part of the city (Fig 7.98.a). 
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Very low to low category of garbage not collected by Municipal Corporation, reported 
households lies in between 4.42 to 40 per cent are spread over in 23.63 per cent wards of the 
city occupying 26 wards. These wards are found mostly in central part, middle part of the 
Trans Gomti area and southern part of the city also. Some of the wards are NishatGanj, 
Paper Mill Colony, Sharda Nagar, Hazrat Ganj, Gomti Nagar, Ali Ganj, Nirmal Nagar, 
Peejalil, Jagdish Chandra Bose ward. In posh areas of the city solid waste collection is done 
on daily basis. But in these wards some slum settlements are also found such as Gomti 
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Nagar, Sharda Nagar etc. where solid waste are not collected properly, but wealthy 
households take the services of private Safai Karamchari to clean the Mohallah. 
7.4.1.6 Frequency of Solid Waste Collection by Nagar Nigam 
During field survey it is observed that solid waste is not collected on daily basis with 
few exceptions. Daily basis solid waste collection is mostly done on the major roads and 
main roads and in some wards like Hazrat Ganj, Nishat Ganj, Ali Ganj, Thakur Ganj, 
Alambagh, Gomti Nagar, Nirala Nagar, Vivekanandpuri etc. which accounts 13 wards, 
covering 11.82 per cent wards of the city, (Table 7.64 and Fig 7.101), whereas in 
Rajajipuram, Ambedkar Nagar, Raja Bazar, Hardeen Rai, Sardar Patel etc. 
Table 7.68: Frequency of Solid Waste Collection by Municipality 
Categories Total No. of Wards Per cent of Total Wards 
Daily 13 11.82 
Alternate 14 12.73 
Weekly 39 35.45 
Monthly 25 22.73 
Rarely 19 17.27 
Source: Based on Sampled Households Survey (2005-2006) 
Solid waste collections are done on alternate day, which accounts 12.73 per cent wards 
of the city occupying 14 wards. Husainabad, SaadatGanj, Labour Colony, etc. are the wards 
where the solid wastes collection are done on weekly which covers 35.45 per cent wards of 
the city i.e. 39 wards. Sarojini Nagar, Kharika, Shankarpurwa, Balak Ganj, Haider Ganj are 
the wards where the solid wastes collection are done on monthly basis occupying 23.73 per 
cent wards of the city i.e. 25 wards. Ayodhyadas Nagar, Qadan Rasool, DaulatGanj, 
Mallahitola, Ibrahimpur etc. are the wards where solid waste collection are done on rarely or 
occasionally basis which accounts 17.23 per cent ward of the city i.e. 19 wards (Fig 7.98.b). 
Where the solid waste collection are done by Nagar Nigam once a week, once in a 
month and rarely, solid wastes tend to accumulate for many days in open space, crating 
many health problems and attracts the flies, vectors and mosquitoes etc (plate 7.17). 
7.4.1.7 Quantity of Solid Waste in the Mohallah (Huge or Small) 
Table 7.69 and Figure 7.102 clearly reveals that 32.73 per cent wards of the city 
experiencing huge amount of solid waste accumulation in the Mohallah as reported by 57.82 
to 73.68 per cent household, covering the 36 wards i.e. 30.73 per cent wards of the city. 
Some of the wards are Jankipuram, Ayodhyadas Nagar, Kharika, Balak Ganj, 
lalbahadurshastri Nagar, Kanahiyamadhopur etc. 
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Plate 7.15 Choking Of E)rains Due to Solid Waste 
Plate 7.16 Solid Waste Dispose on Open Space 
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Plate 7.17 Solid Waste Not Collected 
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The huge amount of solid waste can be seen in those wards where the collection of 
solid waste is either very low or absent and people dispose off waste in improper ways and 
tend to accumulate in the form of mound. 
Table 7.69: Solid Waste Accumulate in the Mohallah in Huge Quantity 
Categories Ranges (per cent) ToUINo.ofWards Per cent of Total Wards 
Very high 63.33-73.68 14 12.73 
High 57.82-63.32 22 20.00 
Medium 52.36-57.81 48 43.64 
Low 29.36-52.35 10 9.09 
Very low 5.60-29.35 16 14.54 
Source: Based on Sampled Households Survey (2005-2006) 
Such type of heap up of garbage is generally seen in the old part and peripheral zone of 
the city. Under medium category of accimiulation of solid wastes are seen in the Mohallah as 
reported by 52.36 to 57.81 per cent households, are spread over in 43.63 per cent wards of 
the city i.e. 48 wards. It is found in middle, central, southern part of the city (Fig 7.98.c). Ali 
Ganj, Nirala Nagar, Hazrat Ganj, Nishat Ganj, Rajajipuram come under low to very low 
category of accumulation of solid waste as reported by 5.60 to 52.35 per cent households are 
spread over in 23.63 per cent wards of the city, consisting of 26 wards. 
7.4.1.8 Intensity of Solid Waste Generation 
On the basis of per capita house household solid waste generation, the intensity of solid 
waste generation in the city has been assessed. Average generation of household solid waste 
is 698 gm per capita per day. 
Table 7.70: Solid Waste Generation Intensity (per capita 698 gm) 
Categories Range (kg) Total no. of Wards Per cent of Total Wards 
Very high 18106.12-33032.15 22 20 
High 13701.74-18106.11 22 20 
Medium 10683.59-13701.73 22 20 
Low 8578.42-10683.58 22 20 
Very low 703.58-8578.41 22 20 
Source: Based on Sampled Households Survey (2005-2006) 
Sarojini Nagar, Ibrahimpur, Alam Nagar, Rafi Ahmad Kidwai, Kharika, IsmailGanj, 
Mallahitola, FaizuUahGanj are some of the wards where highest generation of solid waste 
are recorded i.e 13701.74 kg/day to 33032.15 kg/day, occupying 40 per cent wards of the 
city counts 44 wards (Table 7.66 and Fig 7,103). They lie mostly in the middle part and 
peripheral zone of the city. Medium category of intensity of solid waste generation 10683.59 
to 13701.73 kg/day is found in 20 wards of the city i.e. 22 wards (Fig 7.98.d). They are 
mostly found in CIS Gomti. 
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Paper Mill Colony, Hazrat Ganj, MurliNagar, Rajajipuram, Aminabad, Abdul Hameed, 
Nirala Nagar, Vivekanandpuri, Gola Ganj etc, come under very low to low intensity of solid 
waste generation i.e. 703.58kg/day to 10683.58 kg/day are spread over in 40 per cent wards 
of the city i.e. 44 wards. They are found mostly in CIS Gomti. Thus, the study reveals that 
intensity of solid waste generation is highest in those areas where the populations are very 
high in number though the density is very low results large occupancy of the area and lowest 
intensity of solid waste generation is found where the population is very low and the density 
is very high because of small occupant area. 
7.5 Intensity of Indoor Pollution and Disease (Based on CS) 
To establish the relationship between indoor pollution and associated diseases, all the 
parameters are computed with the help of CS (cornposite Mean Z-Score). 
7.5.1 Intensity of Indoor Pollution 
Analysis of intensity of indoor pollution based on CS (composite Mean Z-Score) 
clearly reveals that the very high intensity of indoor pollution is found in 32.73 per cent 
wards of the city spread over in 36 wards,(Table 7.71) lies in between 0.62 to 1.74 CS 
including Daulat Ganj, Mallahitola, Lohiya Nagar, Qadam Rasool, Sarojini Nagar and 
Ayodhyadas Nagar etc. they are mostly found in old and Southern peripheral zone of the 
city. High intensity of indoor pollution with 0.42 to 0.61 CS are found in 19 wards which 
account 17.27 percent wards of the city, consisting of Husainabad, Chowk, Aminabad, 
Hazrat Ganj, Murli Nagar, Bhawani Ganj, Lalbahadushastri Nagar, Ibrahimpur, Dali Ganj 
and Kashmiri Mohallah. 
Table 7.71: Intensity of Indoor Pollution 
Category Range (CS) Total No. of Wards Per cent of Total Wards 
V. High 0.62-1.74 36 32.73 
High 0.42-0.61 19 17.27 
Medium -0.35- 0.33 35 31.82 
Low 
-0.61--0.38 13 11.82 
V.Low -1.03--0.64 7 6.36 
Source: Based on Field Survey (2005-2006) 
These wards are mainly found in the old, central part and Trans Gomti side (Fig 
7.104.a). Under medium intensity of indoor pollution ranges -0.35 to 0.33 CS are found in 
the 35 wards i.e. 31.82 per cent wards of the city. Low intensity of indoor pollution lies in 
between -0.61 to -0.38 values of CS are found in 13 wards, occupying 11.82 per cent wards 
of the city. Very low indoor pollution lies in between -1.03 to -0.64 of the values of CS 
holding 6.36 per cent wards of the i.e. 7 wards. Low and very low indoor pollution areas are 
mainly found in middle and Eastern part of the city. 
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7.5.2 Intensity of Incidence of Diseases Associated with Indoor Pollution 
Areal analysis of intensity of incidence of diseases present in Table 7.72, which 
reveals that very high intensity of diseases are found in 17 wards i.e. 15.45 per cent wards 
of the city, ranging 0.86 to 2.22 CS, consisting Mallahitola, Daulat Ganj, DaliGanj, 
FaizuUah Ganj, Shaheed Bhagat Singh. These wards lie in the central, old and peripheral 
part of the city. It is attributed to the high intensity of indoor pollution, illiteracy, lack of 
awareness, and peripheral area dotted with slums. 
Table 7.72: Intensity of Incidence of Diseases Associated with Indoor pollution 
Cateeory Ranee (CS) Total No. of Wards Per cent of Total Wards 
V.High 0.86-2.22 17 15.45 
High 0.67-0.80 51 46.36 
Medium -0.41-0.63 14 12.73 
Low -0.65- -0.45 21 19.10 
V.Low -1.03--0.68 7 6.36 
Source: Based on Field Survey (2005-2006) 
High intensity of incidence of diseases lie in between 0.67 to 0.80 CS, occupying 
51 wards i.e. 46.36 per cent wards of the city. They are mostly found in the central, old and 
peripheral parts of the city (7.104.b). Some of the wards are Raja Bazar, Kashmiri 
Mohallah, Aminabad, Gola Ganj, Husain Ganj, Ayodhyadas Nagar, Dali Ganj, Sarojini 
Nagar, and Kharika. Under medium intensity of incidence of diseases occur in 14 wards 
which occupy 12.73 per cent wards of the city, come in between -0.41 to 0.63 values of 
CS. Some of the wards are Chowk, Triveni Nagar, Bazarkaliji, Peerjalil, Rajavijlipasi etc. 
Low intensity of diseases lie in between -0.65 to -0.45 value of CS, are found in 21 wards 
holding 19.10 percent wards of the city, consisting of Chanderbhanugup, Sewagram 
Stadium, Sardarpatel Nagar. Very low intensity of incidence of diseases lies in between -
1.03. to -0.68 CS occupying 7 wards i.e. 6.36 per cent wards of the city, including Hind 
Nagar, Ambedkar Nagar, Shanker Purva, AliGanj, Hazrat Ganj and these wards are mostly 
found in the middle, and some are found in central and southern part of the city. Spatial 
analysis of the intensity of incidence of disease reveals that old part, central and peripheral 
zone of the city identified as disease prone areas, attributed to high intensity of indoor 
pollution. 
There is strong causal correlation between the intensity of indoor pollution and 
occurrence of diseases. The Results show that the two variables (i) 'x' being the intensity 
of indoor pollution and (ii) 'y'is the intensity of diseases for 110 wards of the city are 
significantly correlated (i= 0.8928) at 1 per cent level of significant at 108 degree of 
freedom. The computed equation y=0.9363x-i-0.0033x=gives the best fit regression line 
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(Fig. 7.105) to determine the linear relationship in between the intensity of indoor pollution 
and intensity of incidence of diseases coefficient of determination is R^ = 0.7971. 
Relationship between Indoor Pollution and Incidence of Diseases 
Lucknow City (2005-2006) 
Indoor PoNtrtlon 
Fig 7.105 
CONCLUSION 
After foregoing analysis regarding variable of indoor pollution and their impact on 
health, it may be concluded that indoor air pollution and respiratory diseases are positively 
correlated. At 108 degree of fi-eedom, 99 per cent significant are observed at 1 per cent 
level, among all the variables. It is commonly seen that intensity of pollution is more 
pronounced in peripheral, industrial and central i.e. old part of the city it is attributed to the 
high consumption of biofuel by the slum dwellers living in peripheral and along the nalas 
and river Gomti, ill ventilation, low availability of spacing for living, smoke remains inside 
the houses are the conunon features of the central and old part of the city. The settlement in 
industrial area are exposed to emission of industrial smoke, incombustion of traffic fuel, 
indoor and outdoor smoking as well as poor exit capacity of smoke fi"om inside the house. 
Condition of water supply shows the failure of the distribution system of the Nagar 
Nigam. The analysis reveals that status of water supply condition is very poor, most of the 
wards suffer fi-om inadequate water supply. Though some wards come under very low 
category of inadequate water but in these wards per centage of reported household is not 
very low. Almost whole city is subjected to contaminated water supply, due to old 
distribution network of water supply and broken pipeline. Drainage system is also very 
poor, only on major roads closed drains have been found. In some posh colonies closed 
drains may be found. Overflowing of the waste water due to improper construction of open 
drains often creates water logging in inner part of the Mohallah. Ill drainage system, 
inadequate water supply and poor sanitation cause many health risks. Study reveals that 
those areas which are highly subjected to poor water supply condition and bad drainage 
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system are found disease prone and most of the people are affected with water bom 
diseases and water related diseases like Malaria, fileria, Hepatitis 'A' A, Dengue, 
amoeabiasis, diarhoea, Dysentery, round worm inestation, Gastroenteritis, Typhoid, 
Cholera, and Jaimdice. It has been observed that not only the inadequate and unsafe 
drinking water supply and poor sanitation are responsible for the incidence of the diseases 
but also lack of personal hygiene and domestic hygiene, illiteracy, unawareness about the 
health risk are the major contributing factor of incidence of diseases. Analysis of 
correlation regression and t-test of all the diseases have fully explained positive correlation 
with the factor responsible for the diseases and has proved significant at 1 per cent level of 
significance at 108 degree of freedom. 
Indoor noise pollution has a strong positive relationship with the incidence of 
diseases. The relationship is significant at 1 per cent level at 108 degree of fi-eedom. Where 
the noise level is very high the prevailing problem are also very high. 
Households by and large store wastes inside the house, not being disposed off 
properly, attracts flies, vectors and pathogens, and contaminates foods. During field survey 
it is observed that people keep wastes inside their house for a while due to inadequacy of 
proper disposal place and lack of RC container provided by Nagar Nigam. Mostly, they 
dispose off the solid waste in open drains, vacant plot and nala. It has been seen scatterd 
every where in the Mohallah subsequently create the unhealthy envirorunent for living. 
Hypothesis "human health is affected by outdoor and indoor pollution" is fiiUy explained 
and accepted in the study area. 
Recommendations 
In order to reduce the level of indoor pollution and incidence of diseases following 
recommendation has been made: 
• Mass awareness programme should be organized through mass media, television, 
radio, street drama, plays, stage drama, hoardings, handbills, depicted through 
caricature narrating the effects of indoor air pollution on health. The programme 
should be arranged time to time in proper manners. 
• The housing plan with well ventilation should be proposed by the Housing 
development Corporation and it should be binding to every one. The housing plan 
should not be passed by legal authorities for the construction it is devoid of 
ventilation. Separate kitchen with full ventilation be allowed to prevail. 
• The size of the room should be as per recommendation i.e. 50 sq feet need living 
space. Because over-crowding causes incidence of respirable diseases. 
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• The use of biofiiels kerosene should be replaced by LPG as far as possible, solar 
cooker, scientific stove, smokeless chuUahas should be encouraged in place of 
traditional means of cooking. The government should offer maximum subsidies to 
the people living below poverty lines for the utensils and means used for cooking. 
• The slums and squatter settlement should be provided laterine with flush systems, 
cooking gas, utensil and smokeless chuUahas on very affordable prices. 
• Juggles and jhopdies should be replaced with one or two room sets with full 
ventilations in order to avoid indoor air pollution. 
• Promotion of research programmes on indoor air pollution and related subject 
should be encouraged. 
• Identification of rank pollution and development low cast and time effective 
programme should be arranged to reduce the indoor air pollution pollutant. 
• Immediate attention must be paid towards the condition of water supply. 
• To ensure safe and clean water supply to the consumers, summing and cleaning of 
tap water by the concern authority should be done at regular interval. 
• Old distribution network of pipeline should be replaced by new-network of water 
supply because old pipeline is broken at many places causes reduction of the 
pressure of water supply and tend to contaminate supplied water quality. 
• Action must be taken against, who attach the boosters to the pipeline for sucking 
water, due to low pressure of water supply. 
• Cleaning of underground reservoir and overhead tanks should be done from time to 
time for the sake of safe and clean water supply. 
• Immediate action should be taken to improve the sanitation condition of the city, 
• espcially in those areas where the construction of the closed drainage is not 
possible. Sweepers should be appointed to clean the drains for the smooth flow of 
sewerage water. 
• Closed drainage system shoiild be encouraged to reduce the health risk. 
• Education is must to reduce the health risk impact. In this regard time to time 
awareness programme should be arranged. 
• Last but not least people participation is must to reduce the health risk as they can 
improve the personal hygiene domestic hygiene as well as hygiene of the 
surroundings also. 
• No any abatement programme can be a success without participation of the people 
there fore people's participation should be ensured. 
• To ensure a better health indoor noise should be checked on urgent basis. 
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• Awareness programme should be arranged by the govt, agencies and by the NGO's 
from time to time to highlight the importance of noise leading hazards. 
• To keep the people safe from noise pollution planning of the city should be done 
carefully e.g zonation of the city like, industrial, transportation and commercial, 
residential areas and should be separated from the main road by means of wide 
range of green belts. Front of the houses should not be less than 15 meter of safe 
distance from the main road and the intervening space should be planted with trees 
and bushes, sfreets in the Mohallah should be wide to reduce the noise level. 
• Heavy vehicles should be strictly unrouted in residential areas and vehicular traffic 
should be reduced also and blowing horn and pressure horn should be strictly 
prohibited in residential areas. 
• Noise should be controlled at the source point, special areas must be earmarked, 
e.g. industrial areas, railways, outside residential areas, marshalling yards and 
similar installation, when these conditions cannot be applied and tree belt must be 
laid down between the residential areas and installation. 
• There should be enactment laws for controlling the noise coming from industries 
and at work place. Worker should have the right to claim the compensation if the 
hearing capacity is lost. 
• Last but not least education is must regarding the harmfulness of the noise 
exposure. People must know about health hazards caused by noise exposure. 
• First and fore most steps is participation of people to keep the city neat and clean. 
They should be advised to dispose off the waste at accessible point for easy 
collection by Nagar nigam. 
• Municipal board should provide the bins, kacha or pucca paraoghar or proper 
place for disposal of solid waste in the Mohallah and along the roads. 
• Frequency of collection of solid waste should be increased, where the solid waste 
collection done once in a week or month. 
• Solid waste collection should be ensured by the government not only in the posh 
areas but also from each and every ward irrespective of socio economic and 
political status of the area. 
• Promote public awareness programmes from time to time regarding clean 
environment and good health, by district board, state boards and municipal board. 
• NGO's should be encouraged to assist the Nagar nigam to make the city, neat and 
clean. 
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Conclusions and Recommendaiiuns 
From foregoing discussion regarding the impact of environmental pollution on the 
inhabitants of Lucknow city, it is cocluded that, The Lucknow city was primarily calm and 
quite residential centre among the Indian cities. But now days, it is one of the critically 
polluted city among the Indian cities. 
Rapid urbanization, industrialization, commercialization, consumerism and population 
explosion have altogether intensified the use of existing resources and also threaten the 
quality of environment. 
The vehicular boom in the city deteriorates the ambient air quality day by day by emitting 
SO2 and NO2 in the air. The analysis of four main gaseous pollutants (SO2, NO2, SPM, and 
And RSPM) and their average results taht results that SPM and RSPM is the major culprit 
of air pollution in the city and have gone to even beyond the permissible limit. Though the 
SO2 and NO2 are with in the limit but their increment day by day bring closer to the 
permissible limit, which may adversely affect the respiratory system causing respiratory 
diseases. 
Water quality of both Surface and underground deteriorate day by day in terms of 
physico-chemical and bacteriological characteristics. The element of physico-chemical and 
bacteriological elements are found far beyond the prescribed limit by I.S. The city is facing 
water crisis due to combined effect of increasing pressure upon the water. Declining of 
water quality is the result of industrial effluent and domestic sewerage flown in river Gomti 
without any treatment. Underground water quality deteriorates due to the leachate of 
domestic, industrial and biomedical waste etc. 
Earlier the Lucknow city was occupied calm and quite residential area, in 
the modem arena, advancement of new technologies, tremendous presstire of population 
and consequent increase in number of vehicles on road coupled with inadequate motorable 
road space (about 5.5% of the total city area), broken road, concrete jungle, mushrooming 
slums and squatter settlements, temples and statues of known and imknown personalities on 
every conceivable piece of government land and road, uimianageable traffic, land grabbing 
by land mafia, vast cacophony of sounds emitted by vehicular traffic, loudspeakers, 
bursting of crackers, on various festive occasions have completely destroyed the tranquility 
and peace of the seat of Nawab. The analysis reveals that noise pollution level exhibits 
rising trend during day and night time. Most of the monitoring locations show beyond the 
prescribed limit. Changing life style, vehicular increment, festivities, bursting of crackers 
are the major sources of noise pollution in the city. 
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In term of solid waste generation and disposal, city is facing many problems. Solid 
waste generation increasing day by day and does not corresponds with the increment of its 
proper collection and at proper site to avoid pollution. About 30 per cent of the solid waste 
remains uncollected and found scattered there creating nauseance and foul smell quite 
intolerable. Biomedical waste also dumps on the site without any treatment creates many 
health risks. 
Social pollution is casting is shadow very fast on the social structure of the city. 
Social and ethical values are being eroded alarmingly bringing the city at the verge of 
social collapse. Rapid urbanization, increased in-migration, slums and squatter settlement 
and westernization are the cumulative effect on corrosion of value system of society. 
Consequently generates evils in the society like, dfferent criminal activities, juvenile 
delinquencies, prostitution, communal roits etc. affecting adversely, health of the 
environment and man. 
Though the indoor air pollution is affected by the housing conditions and living 
conditions but to some extent it is also affected by the outdoor environment. Analysis 
reveals that there is positive correlation between the indoor air pollution and diseases, it has 
been established 1 per cent level of significance at 108 degree of fi-eedom. This situation is 
more pronounced in peripheral, industrial, old and central part of the city, which is 
attributed to the high consumption of the biofuel, ill ventilation, congestion, low living 
space, smoke remain inside the house and smoke coming from outside. 
The city water supply condition is showing, failuring distribution system, sludge 
shows that the whole city facing the inadequate water supply and also contaminated 
supplied water quality. Sanitation or drainage system is also very poor, only major roads 
and colonies have the well maintained drainage system which is of high health risk. There 
is found positive correlation between the water supply and sanitation condition and 
diseases. It has been established 1 per cent level of significance at 108 degree of freedom. 
Irregular water supply, contaminated supplied water quality, and ill drainage are the 
common features of the peripheral zone of the city and interior of the central part of the 
city. 
Noise pollution also has a strong relationship with occurrence of diseases. There 
has been positive correlation and 1 per cent level of significance at 108 degree of freedom, 
high noise pollution level is found in the central part of the city that is known as heart of the 
city, in this area high vehicular fi-equency and high population density have been found, 
besides two industrial estates of Talkatora and Aishbagh in this area enhanced the noise 
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level. Those people living near the road side and railway track are highly affected, mostly 
they are slum dwellers. 
Improper solid waste stored in the house and its disposal is found in most of the 
wards of the city. They used to keep the solid waste inside the house in open space and in 
open container attract flies, vectors pathogens, rats, mice and cockroaches. Disposal 
practices also improper, they thrown the solid waste in vacant field near to the home, in 
absence of R.C. container, pucca or kuccha parao ghar. Nagar Nigam is unable to collect 
all the solid waste of entire of the city due to lack of infi-astructure. Most part of the city can 
be seen with uncollected solid waste. For this worsening condition not only the 
responsibility lies on Nagar Nigam but also residents of the city are also responsible. 
Lastly but not the least the city environment is degrading day by day due to 
cumulative effect of population explosion, air, noise pollution, social pollution, increment 
of solid waste generation, broken roads, concrete jungle, mushrooming temple and statues 
of known or unknown personalities on every conceivable piece of government land and 
road, unmanageable traffic, sky rocketing, crime graph, selfishness, indecent and vulgar 
language, communally surcharged atmosphere is turning the city of Nazakat, Nafasat, 
sharafat famous for its Ganga Yamuna tahzeeb, the capital of Uttar Pradesh in to hell. The 
pain and agony of Lucknow which was known for its tahzeeb, nazakat, nafasat, gardens and 
buildings ahs aptly been described in the following couplet by renowned poet Wali Aasi: 
Mujhse subho sham shikwa kar raha hai Lucknow. 
Dekh kaise dhere dhere mar raha hai Lucknow: 
Lucknow is complaining to me morning and evening, how this city is dying gradually. 
RECOMMNDATIONS 
The degree of environmental pollution and its deleterious effect can be reduced by 
opting following recommendation. As environmental pollution is unified whole of different 
types of pollution, hence tackling one by one. 
Air Pollution 
1. As vehicular emission being the major contributory factor, so, effective inspection 
and monitoring of emission should be done, necessary step should be taken for the 
vehicles emitting more than prescribed limit. 
2. Euro II norms should be made compulsory. 15 year old and ill functioning vehicles 
(Metador, tempo, three wheelers etc.) which are highly polluting the environment 
need to be phased out gradually from Lucknow city. 
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3. Adulteration of petrol/diesel should be checked by oil companies seriously. 
Inventions of solvents, and other adulterations to be prepared and its movements 
• should be monitored carefully. 
4. The present sulphur content in the oil, whether supplied to different industries and 
motor vehicles should be reduced to 1% level and if possible ultra low sulphur 
diesel (ULSD) having 0.05% sulphur should be supplied. 
5. Mass awareness campaign should be organized not only to certain vehicular and 
industrial pollution but also to prohibit open incineration of dry leaves, old tyres, 
rags, plastics, paper waste and garbage etc. these can be recycled or some of it can 
be utilized as compost manure. 
6. More polluted area should be demarcated and uttermost care should be taken to 
bring it back to the normal. 
Water Pollution 
As the water population is the result of contamination of supplied drinking water by 
chemicals and discharge of sewerage network into the river Gomti and leachet of pollutants 
to the ground water. Hence there is urgent need to solve the problem of contaminated 
supply water, polluted river water as well as ground water. 
1. The main source of water supply to the city is river Gomti which is getting polluted 
day by day due to waste water discharge into the stream. So weeping points at 
which sewage is being discharged in Gomti should be tapped and its recycling 
should be done before it enters into the river Gomti. 
2. The existing sewerage network should be made more efficient through cleaning of 
chocked sewerage, repairing damaged sewerage and to make it pucca so that 
polluted water could not percolate down to contaminate the groundwater. 
3. Commercial washing of clothes and depositing of dimg cakes should be shifted to 
proper point away from Ghat. Besides Nagriya, Sarkata, Gaughat and Pata nala 
drains, other drains should also be treated before discharging into the river. 
4. At the upstream Gaughat, raw water intake point, flow of Nagariya drain into the 
degree channel should be stopped. This channel should be cleaned properly by 
removing the deposited sludge, dead and decay in animals and vegetation. 
5. People who are engaged in rearing of animals along the river side should get 
rehabilitated at some other place. 
6. Regular monitoring of canals, ground water and potable water should be done to 
. assess the situation from time to time so that necessary action could be taken. 
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7. Uttermost care should be taken to maintain quality supplied water by the 
Jalsansthan, Lucknow and presence of chlorine should be adjusted in such a way so 
as to maintain a minimum concentration of residual chlorine in the range of 0.2 
mg/L at the consumer end, and it should be arranged at all the pumping station. 
8. Existing pipeline network should be rectified in most of the area especially old part 
of Lucknow by replacing the rusted pipeline with a new pipline. Also most of the 
pipelines are passing through the sewerages so care should be taken that pipeline 
must not be broken. Presently most part oi Lucknow city is facing problem of acute 
• shortage of water, efforts should be made to increase the water supply @ 270 LPCD 
(liter per capita daily). This may be achieved by enhancing the capacity of Hardoi 
Road Water Works and also constructing a few filtration plants at Sharda canal and 
Sai River to meet the additional demand also law should be laid down for roof rain 
water harvesting so that an additional source could be generated to meet the 
additional demand. 
9. Last but not least awareness campaign should be organized to make people aware 
about the causes and harmfiilness of water pollution for health of the people. 
Noise Pollution 
To ensure sound health of the people noise pollution in the city should be dealt on 
priority basis. 
1. The region should be categorized into sensitive, commercial, residential, industrial 
area, by the district administration so that different guidelines should be laid down 
to ensure the compliance of the limits. 
2. The noise pollution control law should be enforced strictly, movement of vehicles 
on the inner arterial roads should be restricted; vehicles should not be allowed to 
generate noise more than the prescribed limit by regulatory authorities. 
3. Generators should be strictly equiped with acoustic hoods and acoustic walls. Use 
of vibration isolators, damp material etc. in sound generating machines should be 
enforced particularly for places like pumping stations factories etc. located in 
residential area. 
4. Use of siren should be minimized in the same. De-congestion of commercial areas 
is needed on priority basis. 
5. In the industrial area noise should be controlled at source level by providing silencer 
to the machines, by proper greasing of metal parts of machines to reduce the friction 
etc. 
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6. The noise generating sources like loudspeaker at religious places, marriages, 
parties, and at different ceremonial functions, and also use of pressure horns on the 
roads should be restricted. This can be done effectively by convincing the people 
and through effective prohibitory law. 
7. Special care should be taken in case of sensitive areas like hospitals courts etc. for 
this purpose educating the people apart from enforcement of preventive measures 
are suggested, to be adopted. 
8. Plenty of trees and bushes in open spaces both roads planes land buildings (e.g. 
hospitals, courts, educational institutions etc.) be provided and pavements should be 
covered preferably by the grass. 
9. Plantations of green belts around the industries should be ensured. Mass awareness 
programs should be conducted through print media, radio, and T.V. to highlight 
impact of noise pollution on health. 
Solid waste 
Solid Waste also one of the important forms of environmental pollution needs to be 
mitigated for a better health. 
1. Land fill sites for the solid waste dispose off should be located at the safe distance 
from the residential, commercial and market centers but should be well accessible 
for the waste transporting vehicle. 
2. The vehicle should be covered and well maintained. For the proper disposal of the 
solid waste the dustbins and R.C. containers should be made available adequately 
with larger size near the place of generation and be assigned different colours like 
green, white and black based on the type of the waste for biodegradable, recyclable 
and others respectively so that it could be processed further accordingly. 
3. . The operation of the incineration installed for the treatment of biomedical waste 
should be ensured properly. 
4. The norms laid down by Ministry of Environment and Forestry (GOI) under the 
biomedical waste (management, handling and disposal) rules should be properly 
implemented. The safai karamchari involved is too inadequate to proper cleaning of 
the street lanes and collection and disposal of solid waste, so at least one Safai 
Karamchari for maintaining 1 km of road length should be deployed. 
5. The activity like sweeping, collection and filling needed to be properly 
synchronized. Local participation on the voluntary basis should be organized and 
NGO's should be involved to maintain the clean environment and responsibility 
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should be assigned to make aware the people regarding the benefits of clean 
environment. So that they could avoid, throwing of waste materials on the lanes, 
streets and roads. 
6. Lucknow Nagar Nigam, Lucknow should encourage and manage a better finance to 
these organizations who may work as supportive to the Nagar Nigam Lucknow for 
solid waste management. 
Social pollution 
The social aspect of environmental pollution which needs to be tackled seriously as 
it can be seen as the root cause for other types of pollution. 
1. Migration should be reduced immediately as it is being the major reason for 
rupturing the social profile of Lucknow City. 
2. Employment, education and business opportunities should be improved in the 
source region of migration. 
3. Viable steps should be taken to ameliorate the condition of squatter settlement and 
slums, Steps should be taken to ensure the basic services - there are also finding 
ways to provide security to the slum dwellers so that they could cbme out fi-om the 
fear of losing home. Sound steps should be taken to improve the health status of the 
slimi dwellers. 
4. Anti poverty measures should be taken and slimi improvement program should be 
formulated with a new vision as the earlier program had the little impact on the 
slums life in the Lucknow city. 
5. The programme and policies should be targeted to improve the socio-economic 
condition rather than checking the slum growth. 
6. The existing programs like Swarna Jayanti Shahari Rozgar Yojana, National Slum 
Development Program, Valmiki - Ambedkar Awas Yojana etc. should function more 
effectively also new fiinctional program should be introduced. 
7. Steps should be taken to enroll street children in the schools either on-formal; also 
child laborers or working children should be linked to educational program. 
8. Special attention should be paid to the status of women, their health status, children 
marriage sexual abuse, and to involve them in constructive activities through 
. imparting vocational trainings, so that they would not be involved in the activities 
like prostitution to earn their livelihood. 
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9. Besides strict implementation of law to curb the criminal activities, rehabilitation 
centers should be opened for the punished criminals so that the risk of their future 
involvement in the criminal activities could be minimized. 
10. Govt, should take strict steps to check the vulgarity of electronic and print media as 
it is making a polluting effect on the immature youths and children. 
11. . Last but not the least more and more NGO's related to children, women etc. should 
be promoted to involve in the affair vigorously and awareness campaign should be 
initiated to make the people aware about the problems and dangers they are facing 
also what can be the plausible solution to overcome the problem. 
12. The above proposed recommendations and suggestions which is touching the 
different sheds of environmental spectrum if implemented could ensure a better and 
healthy envirormient for the better well being. 
Indoor Pollution 
The least touched but most important form of pollution is the indoor pollution which 
has close bearing on the health of the people as the people remain under its effect for a 
relatively longer time as compared to other forms of pollution. Indoor pollution is a 
combination of indoor air, indoor water supply indoor noise and indoor solid waste, which 
forms the overall ambience of indoor environment. Pollution free indoor environment is 
needed for better health of the people. 
1. To reduce order to check indoor air pollution, well ventilated housing plan should 
be proposed by the housing development corporation. It should be finding to 
everyone. 
2. The housing plan should not be passed by legal authorities if it is devoid of 
ventilation. Separate kitchen with full ventilation should be allowed to prevail. 
3. The use of biofuels should be replaced by IPG or if possible by the solar cooks, 
scientific stove, smokeless chulha should be encouraged in place of traditional 
• means of cooking. The government should offer maximum subsidies for the said 
purpose. 
4. More and more steps should be taken to improve the condition of the slums and 
squatter settlements. Govt, should take steps to replace jhuggi jhopri with one or 
two room sets on full ventilation basis under different Awas Yojanas. 
5. Mass awareness program should be organized through mass media, television, 
radio, street play (nukkar natak), stage drama, hoardings, handbills etc. to narrate 
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the effects of indoor air pollution on health. The program should be arranged from 
time to time. 
6. In terms of water supply and sanitation steps should be taken to ensure supply of 
safe and clean water to the consumers. For this purpose cleaning of tap water by the 
concerned authorities should be done at regular interval. 
7. Old distribution network of pipeline should be replaced by the new distributional 
network, as the old pipelines are found broken and rusted at many places causing 
the reduction in the pressure of water supply and its contaminating water. 
8. Cleaning of underground reservoir and overhead tanks should be done from time to 
time for safe and clean water supply. 
9. Further steps should be taken to mix some chemicals in the supplied water to make 
it bacteria and germs free. 
10. • People participation is an obvious choice to reduce the health risk as they can only 
improve the personal hygiene, domestic hygiene as well as hygiene of the 
surroundings also. 
11. To keep the people safe from noise pollution, the residential areas should be 
separated from the main road by means of v^ dde range of Green belts. Front of the 
houses should lie not less than 15 m from the main road and the intervening space 
should be planted with trees and bushes. Streets in the mohalla should be wide to 
reduce the noise level. 
12. In the present residential areas, heavy vehicles must strictly be unrouted and 
vehicular traffic should be reduced, also blowing of horn should be strictly 
prohibited. 
13. Small scale industrial plants should immediately be shifred to other areas from 
residential units to minimize the noise pollution level. 
14. The people should make aware about the harmful effects of noise pollution so that 
they could take the steps to keep the indoor environment calm and cool. 
15. Household solid waste is also one of the most important contributory factors to 
vitiate the indoor enviromnent hence its proper disposal should be made at proper 
place which could be accessible and easily collected by Nagar Nigam. 
16. Municipal Board should provide the bins, kuchcha ot pucca parao ghar or proper 
point for disposal of solid waste in the mohallas and not only along major roads and 
posh areas. 
The above mentioned steps can only promise a better indoor environment. 
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Appendix. I: Ward wise and zone wise demographic structure, Lucknow city 2001 
Zone 1. 
Name of the wards Wards no Total population 
population 
densituy (per sq 
meter) Literacy rate 
Vikramaditya ward 11 17390 364.57 68.40 
Murlinagar ward 13 13693 4890.36 73.25 
Lalkuwan ward 15 14483 5793.20 74.62 
Rammohanrai ward 22 22629 794.00 68.08 
Ranilaxmibai ward 25 13125 1274.27 64.57 
Mahattna gandhi ward 31 14759 789.25 65.05 
Jagdish chander bose 32 18144 1778.82 67.37 
Hazrat ganj ward 42 11646 875.64 71.88 
Ramtirath ward 46 10210 1791.23 77.40 
Babubanaridas ward 50 16336 3203.14 67.85 
Peer jalil ward 54 10521 1031.47 64.79 
Gola ganj ward 62 13767 5295.00 66.82 
Aminabad ward 65 12164 3287.57 74.91 
Yadunathsanyaal ward 67 13312 4930.37 76.01 
Gautam budh ward 68 10745 3160.29 71.50 
Maulvi ganj ward 76 15581 7790.50 67.60 
Wazir ganj 77 17650 2757.81 57.63 
Husain ganj ward 78 10952 3911.43 78.35 
Nazar bagh ward 80 15504 6460.00 67.68 
Shivaji marg ward 81 1008 3706.67 74.62 
Ganeshganj ward 89 10766 4680.87 79.30 
Zone 2 
Name of the wards Wards no Total population 
population 
densituy Literacy rate 
Tilak nagar 8 23972 4063.05 64.94 
Ambedker nagar 21 34421 1490.09 53.96 
Rajender nagar 47 14194 2289.35 64.14 
Jalsnsthan 49 10355 2465.48 74.48 
Labour colony 52 20097 1322.17 74.49 
Mashakganj 59 13997 9331.33 69.20 
Netaji subhashchander bose 70 15306 1077.89 57.30 
Aish bagh 74 13590 3314.63 64.29 
Hardeen rai 75 27429 2715.74 77.48 
Basheeratganj 82 14664 4073.33 75.70 
Mootilal nehru nagar 85 15299 2067.43 74.57 
Yahiya ganj 91 19451 4420.68 70.92 
Chanderbhanuguptnagar 98 10725 2750.00 69.72 
Malviya nagar 99 13943 1256.13 65.36 
Sevagram 100 13635 15494.32 72.57 
Abdulhameed nagar 101 8430 10537.50 70.98 
Kuwar jyoti prasaad 107 30119 2448.70 75.81 
Raja bazar 108 12163 5067.92 70.63 
Rajajipuram 109 11685 1256.45 75.48 
Kundari rakab ganj 110 20473 3529.83 63.78 
T.'^l 
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Name of the wards Wards no Total population population densituy Literacy rate 
Faizullah ganj 9 33262 301.01 52.95 
Janki puram 14 35042 499.17 63.18 
Kavijaishanker prasaad 27 19198 831.08 71.14 
Mahanagar 34 19182 1020.32 76.02 
Shanker purva 37 34406 866.65 67.41 
Laialajpat rai 38 20590 2167.37 72.37 
Lohiya nagar 40 24207 3064.18 82.43 
Trivaeni nagar 43 3205 7625.00 66.90 
Begum hazratmahal 44 10733 487.86 70.01 
Mankameshvewr mandir 45 25791 2242.70 69.21 
Daliganj 48 18968 2963.75 46.45 
Bajrang bali 51 18758 1172.38 77.80 
Chand ganjkalan 57 12196 1195.69 70.93 
Ashokazad 60 12290 1555.70 72.40 
Bhartendu barishchander 66 18020 660.07 76.37 
Ayodhyadaas 69 26498 2849.25 54.43 
Aligan) 72 21437 1082.68 74.21 
Niralanagar 93 6777 761.46 75.74 
Vivekanandpuri 97 14721 1059.06 73.24 
Kadamrasool 103 18713 2079.22 53.96 
Zone 4 
Name of the wards Wards no Total population population densituy Literacy rate 
Shaeed Bhagat singh 5 22858 273.42 40.00 
Nishat ganj 10 22342 2234.20 61.74 
Rajeev gandhi 18 47324 830.25 75.34 
Chinhat 20 16753 196.17 53.17 
Indirapriyadarshini 28 8747 172.19 53.81 
Rafiahmadkidwai 33 37583 424.19 59.67 
Mathilisharangupt 55 25751 986.63 75.73 
Babujagjivanram 58 37035 1698.85 71.40 
Kalvin college 61 18620 1156.52 74.95 
IsmailganJ 73 36988 906.57 78.53 
Gomti nagar 79 22313 829.48 79.51 
Lalbahadurshastri nagar 86 39683 1087.21 33,42 
Papermill colony 88 8421 1451.90 70.26 
Indira nagar 96 22864 1016.18 84.78 
Zone 5 
Name of the wards Wards no Total population population densituy Literacy rate 
Ibrahimpur 1 20013 240.83 60.65 
kharika 2 22711 692.41 69.54 
Rajavijlipfasi 3 17777 229.38 55.10 
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Sarojnina;^ ar 4 41854 228.34 62.79 
Gurugovind singh 6 16348 454.11 76.17 
Sharda nagar 7 19367 225.20 69.72 
Vidyavatidevi 12 44812 2836.20 82.19 
Hind nagar 16 20923 289.39 75.41 
Jaiprakash nagar 19 12362 1084.39 72.69 
Babukunjbihari 23 22962 1766.31 76.12 
Ramjilal 24 10462 1101.26 75.85 
Geetapalli 29 27270 1384.26 73.97 
Omnagar 30 11783 1659.58 77.90 
Gurunanak nagar 35 15660 1550.50 74.78 
Kesri khera 53 25940 432.33 71.08 
Sardarpatel nagar 56 13464 765.00 80.36 
Alamnagar 63 27172 198.63 57.36 
Chitrgupt nagar 64 34176 970.91 79.60 
Zone 6 
Name of the wards Wards no Total population 
population 
densituy Literacy rate 
Haider ganj 17 25708 326.24 42.15 
kanhiya madhopur 26 17011 233.35 44.31 
Baiakganj 36 19483 103.52 45.11 
Mallahi tola 39 27048 1865.38 56.43 
Husaina bad 41 25489 1208.01 53.74 
Saadatganj 71 25994 1237.81 55.31 
Maulanakalbeabid 83 28749 4227.79 59.73 
Daulatganj 84 26749 1966.84 54.45 
Garhipeerkhan 87 29772 1793.49 44.55 
Asharfabad 90 15279 1625.43 67.26 
Kashmirimohallah 92 14749 2949.80 58.72 
Bhawniganj 94 21226 8163.85 60.08 
Acharyanarenderdev 95 14352 8970.00 70.00 
Sheetladevi 102 19630 3271.67 73.15 
Amberganj 104 24629 3240.66 54.01 
Chowk 105 13432 1865.56 76.79 
Bazarkaliji 106 15142 5407.86 74.96 
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APPENDIX II 
Questionnaire 
Ward Name: ^No.: Date: 
Mohallah: Colony: Time: 
Name of Householder 
1. General characteristics of the family 
A Religion 
(i) Hindu (ii) Muslim (iii) Sikh 
(iv) Christian (v) Others 
B Total income per month (in Rupees) 
(i)<l,500 (ii) 1,500-3,000 
(iii) 3000-5,600 (iv) 5,000-9,000 (v) >9,000 
C Since how long you are living in this House/Area 
2. Basic family characteristics 
A. Number of person living in house 
(i)<5or5 (ii)6-10 (c) 10-15 (d)>15 
B. Number ofperson educated in a house 
(i) 1 (ii) 2 (iii) 3(iv) 4 
G. Age group of family members/no. of family member belong to following age group 
( i )<6 (ii)6-14 (iii) 15-34 
(iv) 35-59 (v) 60 and above 
D. Standard of living 
(i) Low (ii) Medium (iii) High 
3. Socio-economic status 
A. Type of the house 
(i) Bricks and concrete (ii) Mud/Thatched 
(iii) Wood/Jhuggi (iv) Others 
B. Floor area of the house (in square feet) 
(i)<300 (ii) 300-1000 (iii) 1,100-2000 (iv)>200 
C. Total number of the rooms in the house 
(i) 1 (ii) 2-3 (iii) 4-5 (iv) 4-5 
D. Average area of the rooms (in square feet) 
(i)lOO (ii) 100-200 (iii) 201-300 (iv)>2,00 
E. No. ofperson living in a room 
• (i)l (ii)2 (iii) 3 (iv)>3 
F. Is there proper ventilation in the house? 
(i) Proper (ii) Not proper 
G. Owner ship of vehicles 
(i) Bicycle (ii) Moped (iii) Motorcycle (iv) Car/jeep 
4 Bathroom and Sanitation condition 
A. Bathroom and toilet facility in the house 
(i) Present (ii) Not present 
B. Type of latrine facility 
(i) Private (ii) Public (iii) Road side (iv) Field 
C. Type of private latrines 
(i) Flush (ii) Manual 
D. Type of flush latrine 
(a) Septic tank/municipal service (ii) Open drains 
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E. Means of disposal of feacal matter from manual latrines 
(i) With garbage (ii) open drains 
(iii) In the field (iv) Do not know 
F. Disposal of household waste water 
(i) hito the note (ii) Around the house 
(iii) hi the house itself (iv) Around the house 
G. Drainage around the house 
(i) Exist (ii) Not exit 
H. Type of drainage 
(i) Open (ii) closed 
I. Water logging around the house 
(i) Rain water only (ii) Waste water only (iii) Both. 
4. AIR POLLUTION 
A. Indoor Air PoUution 
Reference Zone 
(i) Residential 
Nature of pollution 
(i) Insignificant 
Type of pollution 
(i) Vehicular 
Types of fuel use for cooking 
(i) wood/coal/saw/dust dung/cake/dry leaves 
(ii) Kerosene/electricity (iii) LPG 
Do you smoke cigarette; bidi inside the house 
(i) Yes (b) No 
Does smoke come inside the house from outside. 
(i)Yes (b)No 
Sources of outdoor smoke 
(i) Neighbors (ii) Automobiles 
(iii) Industries (iv) All these three 
Exit capacity of the indoor smoke 
c. 
(ii) Commercial 
(ii) Mild 
(ii) Industrial 
(iii) Industrial 
(iii) Moderately (iv) Heavy 
(iii) Others/Garbage. 
g-
h. 
(i) Goes out through ventilation Yes No 
(ii) Remains inside the rooms/house Yes No 
(. Complaint 
(i) Conjunctivitis 
(a) Watering of eyes Yes No 
(b) Itching of eyes Yes No 
(ii) Rhinitis (seasonal) chronic 
(a) Sneezing Yes No 
(b) Itching Yes No 
(c) Perception of smell Yes No 
(iii) Sore throat Yes No 
(iv) Allergy 
(i) Rashes on Skin Yes No 
(ii) Itching on Skin Yes No 
(iii) Sneezing Yes No 
(iv) Shortness of Breath Yes No 
(v) Asthma 
(a) Cough (b) chest tightness 
(c) Shortness of breath (d)any diurnal variation 
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c. 
(b) breathlessness 
(d) any seasonal variation 
(xii) Bronchitis 
(a) Sputum 
(c) Duration of symptoms 
(xiii) Tuberculosis 
(a) Sputum (b) breathlessness 
(c) Cough (d) chest tightness 
(xiv)Pneumonia 
(a) Shortness of Breath (b) rate of breath 
5. Water pollution (Drinking water) 
A. House hold water supply 
a. Source of water supply 
Road side hand pump 
(i) Public Road side water pump 
Open well 
Submersible pump 
Own hand pump 
(ii) Private Piped water connection 
Own tube well 
Submersible pump 
State of water supply 
(i) Regular (ii) not regular 
Quality of water supply 
(i) Color (ii) smell (iii) taste 
(i) any other contaminant 
d. Are you satisfied with the quality of water supplied? 
Yes No 
e. Mode of storage of water 
(i) In open containers (ii) In closed containers. 
B. Complaint 
(i) Malaria Yes No 
(ii) Fileriasis 
a. Elephantiasis (b) leg or any part of the body become fat 
red streaks on the skin 
(iv) Hepatitis Yes No 
(v) Jaundice Yes No 
(vi) Diarrhea Yes No 
(vii) Dysentery Yes No 
(vii) Cholera Yes No 
(viii) Round worm infestation Yes No 
(ix) Typhoid fever Yes No 
(x) Gastroenteritis Yes No 
(xi) Amoebiasis Yes No 
(xii) Dengue Fever Yes No 
6. NOISE POLLUTION 
A. Traffic Noise Pollution 
a. How does traffic noise bother you in day time 
(i) Too much (ii) Little bit (iii) Not at all 
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(iv) Always 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
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b. Reference zone 
(i) Residential zone (ii) Commercial zone 
(iii) Industrial zone (iv) Traffic congestion zone 
c. How does traffic noise bother you in night time 
(i) Too much (ii) A little Bit (iii) Not at all 
d. Which part of the day traffic Noise bother you too much 
(i) Morning (ii) After Noon (iii) Evening (iv) Night 
e. What who you do often when noise forces you/your family member to close the 
doors and windows for doing serious work. 
(i) Never (ii) Occasionally (iii) Frequently 
B. Complaint 
a. Do you hear properly deafness 
. b. Speech interference 
c. Annoyance (short temper) 
d Auditory Fatigue 
{. Work efficiency/performance in studies 
Do your work properly 
g. Physiological Changes 
7. GARBAGE DISPOSAL 
A. House Hold Garbage 
a. Mode of household waste inside the house 
(i) In open containers (ii) in close containers 
(iii) Do not store 
b. Mode of disposal of household waste 
(i) Official dump (ii) Collective points 
(iii) Road side (iv) Bum 
(v) Open Field (vi) Drain 
c. Garbage in the Mohallah 
(i) Spread every where (ii) Not seen 
d. If spread every where 
(i) In huge quantity (ii) In small quantity (iii) Negligible 
e. Garbage collection of the municipality 
(i) Collected (ii) Not collected 
f Frequency of Garbage collection 
(i) Daily (ii) Alternate day 
(iii) Twice a week (iv) Weekly (v) Monthly 
g. Per Day per Capita Solid waste Generation 
(i) 200 gm (ii) 300 gm (iii) 400 gm (iv) 400 gm 
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